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“Integrated” field coils 


in 
ALLIS-CHALMERS 
MOTORS 


It’s not likely a field coil of a motor would ever be 
punished this way. But tests like this illustrate the 
inherent ability of Allis-Chalmers “INTEGRATED” 
FIELD COILS to withstand the stresses created by 


the most severe loading conditions of a motor. 


Available only on Allis-Chalmers Motors 
“Integrated”’ field coils, available only on Allis- 
Chalmers motors, are enveloped in oriented glass fibers 
and heat-stabilized resins. These are securely locked 
to poles to resist mechanical force. High dimensional 
stability and tensile strength characteristics assure 
long life under the toughest of operating conditions. 
Coils are surface sealed against atmospheric contami- 
nants. In addition, the coefficient of expansion of in- 
sulation is similar to that of copper. Heat transfer 
qualities are excellent. “Integrated” coil structures can 
withstand the most severe thermal cycling found in 


normal operation. 


Exclusive Allis-Chalmers 
*Double-protection,” combining new “Integrated” field 
coils with Silco-F lex all-silicone stator coil insulation, 
is available for rotating and stationary elements of 
large ac or dc machines with operating temperatures 


through Class B range. 


For the whole story of Allis-Chalmers 
__ motors, contact your local A-C representa- 
tive or write Allis-Chalmers, Power Equip- 


ment Division, Milwaukee 1, Wisconsin. 


llis-Chalmers trademark, 


ALLIS-CHALMERS 
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A, B, and C are points where 
twist is reversed every 5 feet 
by "“Dualay” method of cab- 
ling. When ready to make a 
tap, the binder tape is cut at B 
and wound back toward A and 
C and fastened. 





how DUALAY* further reduces cost 





The conductor to be tapped 
(red) is untwisted and, as it 
straightens out, gains the slack 
taken up in the original 
“Dualay” cabling operation. 
(For clarity in the diagram the 
normally black conductors are 
shown in color). 





of self-supporting aerial cable 


(See diagram above.) The phases can be 


Most public utilities are fully aware of the 
economies of self-supporting aerial cable 
distribution systems. Savings are realized 
through ease of installation, reduction in tree 
trimming, fewer service interruptions, use of 


longer spans, and lower maintenance costs. 


However, the DUALAY* assembly, originally 
developed by Okonite engineers and now a 
standard construction on all 3/¢c Okonite self- 
supporting cables up to 15kv, offers still fur- 


ther installation and maintenance economies. 


Main feature of the Dualay assembly is 
that the direction of lay of conductors is re- 
versed at regular short intervals. This per- 


mits unshielded cables to be tapped hot. 


separated without cutting the copper or 
aluminum conductors and without perform- 
ing any operation on the messenger. Design 
permits use of wire guards and rubber 
blankets for safety, and linemen can open 
up cable for tapping at a pole without use of a 
platform. Dualay assembly also prevents lon- 
gitudinal or tension stress on the conductors 


and assures strain-free conductor splices. 


Dualay assembly is available with either 
Okolite-Okoprene construction (strip-insu- 
lated type) or Keystone-Okoprene (extruded 
type). Bulletins are available on each. The 


Okonite Company, Passaic, N. J. 


available with either copper or aluminum conductors 


where there's electrical power... there’s oO KO Rl ITE CA 6 LE 


‘U.S. Pat. No. 2,430,378 
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Unit-Versal® Switchboards permit additional capacity in 
new switches, even switchboard sections, to be added any time. 


Vacu-Break™ Power Panels feature interchangeable switch 
units. Switches are horsepower-rated, have interlocked doors. 








industrial Trol-E-Duct™ feeds and supports light power 
tools on mobile trolleys, literally puts power on wheels! 


Your ByllDog Field Engineer will be happy to give you any 
additional facts on modernizing your power system. See him. 





Power systems made to order for production increases 


Expect to increase production now or in the future? If so, your 
electrical distribution system rates an A-| priority. It's an area 
where returns far exceed outlay. 


Take a BullDog distribution system, for example. All products 
are dependably built to perform efficiently, reduce maintenance 
and downtime. Designs are flexible so your changeovers can be 
made quickly and easily .. . so capacity can be added without 
obsoleting existing electrical equipment. From safety switches to 
unit substations, BullDog products are engineered to work well in- IF IT'S NEW... iF IT'S DIFFERENT... IF IT'S BETTER... IT'S 


dividually or dovetail into an integrated system that performs with 
top efficiency now... suits your requirements for years to come. S U i i DOG 
See your electrical contractor or consult a BullDog field engineer. 

© BEPCO ELECTRIC PRODUCTS COMPANY 


BullDog Electric Products Company, Detroit 32, Michigan + A Division of I-T-E Circuit A DIVISION OF I-T-E CIRCUIT BREAKER COMPANY 
Breaker Company. + Export Division: 13 East 40th St., New York 16, N.Y. + In Canada: 
BullDog Electric Products Company (Canada) Limited, 80 Clayson Rd., Toronto 15, Ont. 
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How National Electric Coil Co. uses J-M Quinterra’ 


to make their insulations 
resist higher temperatures 








Quinterra 


High temperature problems in the electric field are 
constantly being solved by the National Electric Coil 
Company of Columbus, Ohio. One of the most effective 
solutions is their Silicone Insulation, specially developed 
for Class H motors and other high temperature 
applications. 

National Electric Coil picked Johns-Manville’s Type 3 
Quinterra as the base material for this insulation. Its 
dielectric strength exceeds 225 VPM even after extended 
exposure to temperatures of 300C. Made from highly 
purified asbestos it resists corrosion, rust, rot, chemical 
fumes, solvents, acids, and alkalies. Specially treated 
with a silicone saturant, it is relatively unaffected by 
moisture. Strong and flexible, it will not crack or craze. 





These basic properties are enhanced by National 
Electric Coil through further treating with a moisture- 
resistant silicone varnish and adding a layer of high- 
strength glass cloth. The result is a superior electrical 
insulation for use as a Class H slot liner. 

For further information about Quinterra write 


Johns-Manville, Box 14, New York 16, N. Y. 





National Electric 
Coil uses this 
Quinterra base 
Silicone-glass 
composite as slot 
liners in their 
extensive motor Roll of J-M Quinterra Type 3 is here being 
repair operations treated with silicone varnish at National 
It is also available to Electric Coil plant. 

others as Catalog 
#8A343 from their 
Columbus, Ohio, 
factory. 








Johns-Manville ELECTRICAL INSULATIONS » 


MADE OF PURIFIED ASBESTOS 
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NATIONAL /-LECTRIC (OIL (OMPANY ew) 


COLUMBUS 16, OHIO, U.S. A. 





where POWER is VITAL 











ASCO AUTOMATIC 
TRANSFER SWITCHES 
help insure the safety of 

New York's subway millions 


More than 4% million commuters use the New York City 
subway system daily during the working week. Their safety is 
a major concern of the New York City Transit Authority. That 
is why the NYCTA insures against power failure with stand-by 
power. When normal power fails, ASCO Automatic Transfer 
Switches automatically transfer the load to the emergency 
source. 

The Transit System's new and modern station at Grant Avenue 
in Brooklyn, N. Y., is typical. There ASCO switches assure 
continuous adequate-voltage power for a wide range of equip- 
ment: train signals, safety devices, station lighting, ventilation 
and drainage 


Dependable Control by ASCO 


Wherever power and dependability are vital, ASCO switches 
provide these notable advantages: continuous duty rating in 
either normal or emergency position... capacity to withstand 
inrush currents 20 times full load rating . . . rated 750 volts A-C 
or D-C ... mechanical locking to safeguard against vibration 
and electromagnetic effects... single coil design... built-in time 
delay so that equipment ignores harmless momentary outages 
... full phase protection, high thermal capacity, and many other 
design features and accessories. That is why safety-minded en- 
gineers specify ASCO — the one source for a full line of depend- 
able automatic transfer switches. Write for Publication 596 on 
how to select an adequate automatic transfer switch 


Critical Subway equipment depends on continuity of 
adequate voltage power 


At the Grant Avenue Station of the Safety trip which prevents train from 
NYC subway ystem, this electrical passing through red lights relic on 
distribution room features ASCO ASCO switch for emergency power 

Transfer Switches which “throw in 

emergency power for station and tun 

nel lighting and safety devices 


Automatic Switch Co. 


50K Hanover Road, Florham Park, W. J. 


SOLA CONSTANT VOLTAGE DC POWER SUPPLY 
is shown here with ite three major components 
indicated. This assembly is a typical 

standard design rated at 125 volts, 2 amperes, 
and is mounted on a standard, 19’ 

relay rack chassis only 54,” high. 


GERMANIUM RECTIFIER 
has re tee volt- 
age drop per unction, 
and high efficiency in 


cost, voltage to less than 1%. 





, HIGH-CAPACITANCE FILTER sec- 
tion constitutes “energy reser- 
voir” for meeting short transient 
loads; eliminates need for bulk 


¥, rent — 
proportion to size and expensive chokes; reduces ripp 


CONSTANT VOLTAGE TRANSFORMER corrects 
line voltage variations, provides nearly square- 
wave oe to rectifier, limite maximum cur- 

red through rectifier to filter capac- 
itors and load, permitting economical use of 
the efficient germanium rectifier. 





2 amps of 125v regulated dc power 
in only 5'/4" of relay-rack height 


Exceptional performance under intermittent, variable, 
pulse, or high-amperage loads is a prime advantage of 
the new static-magnetic, Sola Constant Voltage DC 
Power Supply. Its design simplicity possible because 
of the mutual support and protection provided by the 
combination of its three basic components provides 
compact size, low weight, and moderate price in pro 
portion to power output and performance 

Output of these power supplies is regulated within 
+1%, for line voltage variations of up to +10°%. They 


Coneiand bor 


SOLA w.conen covisns 


are available in six stock models, in ratings ranging 
from 24 volts at six amperes to 250 volts at one ampere. 
Also, design-and-assembly service for special ratings is 
offered to meet the specific requirements of equipment 
manufacturers. 


Your area representative, listed below, is part of a 
nationwide organization maintained to provide you 
with prompt service. He’ll be happy to supply further 
information on stock or special Sola Constant Voltage 
DC Power Supplies. 


Write for Bulletin 5c-cV-235 
SOLA ELECTRIC CO. 
4633 W. 16th Street 
Chicego 50, Illinois 


CONSTANT VOLTAGE TRANSFORMERS © FLUORESCENT pioories BALLASTS © MERCURY VAPOR LIGHTING TRANSFORMERS 
SOLA ELECTR 


ic CO., 4633 West 16th Street, Chicago 50, 


1 
PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON: | Ae Centre Street, Newton 58, Mass., BI: 
1.6400 © KANSAS CITY 2, MO.: 406 W. 34th St 


1836 Euclid Ave., 


Ishop 2-1414 # NEW bs ge Mai 35; 103 E. 125th St., TRafalgar 56-6464 FE 


4-3354 @ CLEVELAND 15; 
, Jefferson 4382 © LOS ANGELES 23: 3138 E. ; Olymote Bivd., ANgelus > 


PRospect 
9.9431 @ SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO: 102 Loird ( Drive, Mayfair wa @ Representatives in Principal Cities je 


Please mentic 


m ELECTRICAL ENGINEERING when writing to advertisers 
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Three unusual direct-display 
storage tubes by Hughes 


MEMOTRON 


FEATURES: bright display constant and uniform 
intensity of presentation . . . no perceptible 
transient decay . . . simplifies photography 
APPLICATIONS: transient analysis... spectrum 
analysis . . . direct comparison of wave forms 
SPECIFICATIONS: 100,000 inches/sec. writing speed 
. stores traces until intentionally erased .. . 
erasure triggered by push-button, or programmed 
voltage electrostatic focusing and deflection. 


MEMO-SCOPE 


} 
Model 104, i rporating MEMOTRON 


memory oscilloscope with optional 
preamplifiers to satisfy the most critical 


productior »st sboratory requirements 


TUNOTRON 


FEATURES: half-tone presentation . .. excellent grey scale controllable 
decay rate... compact design. applications: closed circuit TV 
instrumentation... P.P.I.... narrow band, slow scan T'V 
SPECIFICATIONS: 1,000 foot-lamberts brightness at 10 kv electrostatic 
focusing ... magnetic deflection . . . . 60 lines per inch resolution 

writing speed of 150,000 inches/sec 


YPOTRON 


FEATURES: high brightness... permanent display until intentionally erased 
rapid display of printed data...63 character matrix. APPLICATIONS 
digital computers . . . teletype reception... wherever printed data must be 
displayed rapidly for use by human operator. sPxcIFIGATIONS: writes up 

to 25,000 characters/se« permanent storage until erased almost 
instantaneous erasure electrostatic focusing and deflecti 


See demonstrations of these tubes and MeMo-sCore at the IL.R.E. Show, 
booths 2801, 2803, 2805, Second Floor. For additional information write to 


HUGHES PRODUCTS « ELECTRON TUBES 
International Airport Station, Los Angeles 45, California 


HUGHES RRODUCTS 


© 1057, HUGHES AIRCRAFT COMPANY 
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(36) HIGH-VOLTAGE MOTOR CONTROL....«.-. 

















-» LEADER 


IN 


DESIGN AND 


PERFORMANCE 


GENERAL ELECTRIC 
LIMITAMP* STARTERS OFFER 


ROLL-OUT CONTACTOR UNITS 
FOR EASIER INSTALLATION 


Today’s General Electric Limitamp starters are 
designed to bring you the utmost in installation 
ease, speed, and economy. 

Key feature of this cost-cutting design is the 
caster-mounted contactor unit which can be easily 
rolled into or out of the Limitamp enclosure. After 
swinging out the hinge-mounted low-voltage panel, 
and before rolling in the contactor unit, the instal 
lation man can walk right inside the enclosure to 
make connections quickly and conveniently. 

Once connections are completed, the panel can be 
closed and ready to operate within minutes. Limit 
amp panels control and protect motors rated 2300 
to 4800 volts and ranging up to 3000 horsepower. 


MORE LIMITAMP CONTROL FEATURES 


Fast, economical installation is but one benefit 
of General Electric Limitamp control. There are 
many more. For instance: 


*Reg. Trade-mark of General Electric Company 


e Extra five-square-foot space savings on large 
motor applications by using higher capacity fuses 
to eliminate need for extra fuse cabinet. 

e Increased personnel safety provided by three 
phase disconnect switch. 

e Flexible arrangement of units and added space 
savings, with all connections made from front 
e Complete range of modifications to meet any 
installation requirement. 


REALIZE THESE BENEFITS NOW 


Don’t be satisfied with ‘‘old-fashioned’’ high 
voltage motor control: Specify General Electric’s 
Limitamp control-—leader in design and perfor- 
mance. Contact your G-E Apparatus Sales Office 
today, or write Section 783-2, General Electric 
Company, Schenectady, New York. 

Industry Control Department, Roanoke, Virginia. 


Progress /s Our Most /mportant Product 


GENERAL@® ELECTRIC 


MAINTENANCE EASY on contactor; 
generally devices are front-removed 


THERE’S AMPLE SPACE to stand inside enclosure and make necessary conne: 
tions. Yet entire control requires 50% less floor space than before. 
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Oil Circuit Breaker Leads 
are Insulated 


Natvar Products 


Varnished cambric—cloth and tape 
Varnished canvas and duck 
Varnished silk and special rayon 
Varnished—Silicone coated Fiberglas 
Varnished papers—rope and kraft 
Slot cell combinations, Aboglas © 


Isoglas © sheet, tape, tubing and 
sleeving 


Vinyl! coated—varnished—lacquered 
tubing and sleeving 


® Extruded vinyl tubing and tape 


Styroflex® flexible polystyrene tape 
Extruded identification markers 


Ask for Catalog No. 23 


and Protected 


This Federal Pacific Electric Type AJ-54 
heavy duty oil circuit breaker, 69 kv, 2000 
amp, has a 5000 mva interrupting rating 
Interrupting time is 5 cycles with 20 cycle 
reclosing. Noatvar seamless bias cut var 
nished cambric is used to insulate the 
current transformers located around each 
bushing, and the leads from the trans- 
formers to the operating contro! mecha- 
nism. Notvar 400 extruded viny! tubing is 
also used to protect the conductor between 
the expulsion chamber and the resistors. 


a i Pacific Switchgear Division of the Federal Pacific 


Electric Co., San Francisco, now celebrating its 50th anniversary, 


manufactures oil circuit breakers to provide protection for large high 
voltage systems so they may keep pace with rapid load growth, and yet 
retain the advantages of simplified bus schemes and minimum use of 


current limiting devices. 


Both design and materials play an important part in reliability of per- 
formance. Natvar flexible insulating materials are used because of their 
excellent physical and electrical properties—partic ularly their resistance 


to oil~and their exceptional uniformity. 


Where performance of electrical apparatus and equipment is important, 
it pays to specify Natvar flexible insulations. They are always of uni 
formly high quality, whether supplied from your wholesaler’s stock or 


direct from our own. 


NATVAR orsor=o- mm 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
FULTON 8-8800 NATVAR: RAHWAY, N. J. 


203 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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A NEW IDEA IN POWER DISTRIBUTION 
WESTINGHOUSE 


UNI-BUS | 





° 


ay eit 
ine 


i wi’ 


ry better because it's absolutely 
safe to use... 


Uni-bus, new Westinghouse power 
distribution system, is the one 
completely safe busway because all 
parts are electrically dead when wiring 
plug-in devices. Not until the 
interlocked cover is closed can power 
be switched on. The unique safety 
slide covering plug-in openings, and 
the triple-wrapped bus bar insulation 
seal off any contact with live parts. 
There’s no danger to personnel. 


These safety features combine in 
Uni-bus with the exclusive flexible 
connector and the clip-on hangers to 
allow you time savings of at least 
* 50% during layout and installation. 
Why not call ygur Westinghouse 
distributor today. Or write for 
booklet, B-7015, ‘Westinghouse 
Electric Corporation, P. O. Box 868, 
3 Gateway Center, Pittsburgh 30, Pa. 
J-30237 





you Caw BE SURE...1F ITS 


Westinghouse 


Wl 
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PLUG-IN LOW-IMPEDANCE BUSWAY 


Please ent 





solve many difficult = 
control problems...use Nes 


® BUSHINGS FOR 
SPECIAL THICKNESS SCREW DRIVER SLOT SHAFT 
Extra-long bushings and shafts Shaft ends slotted for operation 


for panels up to 2” in thick- with a serew driver where few 
ness. Seven bushing lengths. adjustments are needed. 


RHEOSTATS | a a 
with special features ‘ 
| gee 
Ohmite offers not only a line of standard rheostats 

but also rheostats with a wide variety of special fea- SENSITIVE SWITCH 
tures, Illustrated are only a few. All have the distinc- VENTILATED CAGES Opens or closes circuit with 
tive Ohmite design features: smoothly gliding metal- Prevents mechanical injury to minimum movement of control 
graphite brush; all-ceramic construction; insulated es = a b-peerrtng ona: ee depend- 
shaft and mounting; wi i ys perm ] 1 | lin with e —— ally ive parts, able tong life awitches, 


place by vitreous enamel. You will find the special rhe- | 
ostat feature you need in the dependable Ohmite line. _ 








SPECIAL TANDEM ASSEMBLIES 
Ohmite Rheostats can be mounted 
with two, three, or more in tan- 
dem for simultaneous operation 
of several circuits by one knob. 


WITH OFF POSITION FEATURES 

Opens circuit at high or low 

TOGGLE SWITCH 

| Is operated with a positive § action (illus opens circuit at 

} snap by the rheostat arm at B high resistance position with 

either end position. Used for § dead lug off position; or has 
heavy-duty applications. dead section off position 


resistance position with snap 





RHEOSTATS ~ RESISTORS ~ RELAYS 
TAP SWITCHES + TANTALUM CAPACITORS 


MITE 


OHMITE MANUFACTURING COMPANY, 3614 Howard Street, Skokie, Iilinois 





YW "Preferred-Emergency” Switching — 


an Off-the-Shelf 
AUTOMATIC 


| TRANSFER 
| PANEL 


With Any Desired 
Throwover Scheme 
ee. at the 

Flip of a Switch! 





You don’t have to design and build 
A Flip of the Switch ‘ ; 
(or negotiate for) your special 
Gives You: ‘ automatic transfer panels in order 
@ Choice of making either 1 to get the special specific throwover 
source preferred Fm schemes you need. The new S&C 
@ Choice of automatic or , 1m ; \ Automatic Transfer Panel will give 
manual (semi-automatic) . Lai , 
return BS ; you any or all throwover options. . 
@ Adjustable time delays selector switches give the scheme 
range up to 10 minutes ; ee you want! 
@ Optional manual opera : ’ , ‘ 
tion of line switches With this new stock panel you 
@ Choice of returning: in can eliminate the engineering and 
either open or closed correspondence involved in getting 


transition (with or without " It custom-built panels. 
paralleling) 
@ Optional lockout on bus faults. 





Furthermore, you are sure of getting what 
you want today; tomorrow you can change your 
Other Unique Features: mind, and later you can revise the 
@ Indicating lamps for switch scheme—still using the same trans- 


itions, live sources, and § : 
one pA nd ———" aves fer panel. Imagine! You can order 


@ Alarm to prevent leaving panel Time and your panel ahead of time, before 
set on “manual operation.” specifications are settled. 
@ Transparent cover over selector Money Buy fr eur deck 


switches prevents unintended 
changes in settings for your stock — 


Specialists in High-Voltage Circuit Interruption since 1910 
S.C ELECTRIC COMPANY 


4427 RAVENSWOOD AVENUE + CHICAGO 40, ILLINOIS, U. S. A. 
In Canada: S&C Electric Canada, Ltd., 8 Vansco Road, Toronto 14, Ontario 


POWER FUSES «+ DISTRIBUTION CUTOUTS AND FUSE LINKS * LOAD INTERRUPTERS * METALCLAD SWITCHGEAR 






















The Individual 





M.S. COOVER 


PRESIDENT AIE 





In his address at the AIEE Winter General Meet- 
ing, President Coover emphasizes the need for 
more guidance in the initial education of the in- 
dividual. The contribution made by the _ in- 
dividual to the arts and to society thus will be 
greatly enhanced 


NDUSTRY, in tree 


continued emphasis on produc tion of new and bette: 


nations, may be characterized by 


products, and also new and better methods of produc 
ing those products. Regardless of size of organization or 


of the products manulactured, quality springs trom 


research, applied technology, and the integrity of those 


who comprise the personnel of the particular organiza 
tion, Every individual associated with an organization of 
on its future 


any kind has an influence he organization 


cannot remain static. Certainly, it cannot retrogress and 
survive. If the organization is to grow and be of service to 


society, the individual must contribute in some 


manne! 
This fact holds true for our Institute 

Our presence at this and other meetings of the AIEF, 
regardless of location, is not without meaning. It is in 
dicative of continuing interest in the ever-expanding field 
We are in 


this week, because we 


of electrical engineering and associated areas 


attendance at 


this meeting have 


benefited by having attended similar previous meetings 
When we profit thereby individually, so too does our em 
ployer Progress does not come through a placid, smooth, 
easy-going attitude, Interest must be genuine and partici 


pation must be something other than just passive 


REPLACEMENT BY THE GROUP 


PRIMARILY, since the turn of the century, the individual 


has been replaced by the group. This has been the in 


evitable transition resulting from our expanding national 


economy. Only what may be termed as a small business 


enterprise these days can be directed by a single mind 
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bout 


Phe individual is no less important than he ever ' 


as the enterprise mcreases In size $0 does the amount ot 


teamwork that is required, The larger the enterprise, the 


more essential it becomes to delegate authority tor suc 
cesstul operation. Here again, the same principle appli 
Institut 


As the ALEI 


management and operation have been necessary. Our In 


to our 


has grown through the years, changes in 


stitute will continue to grow only through being bette 


able to render continually improved service to its mem 


bers and to other protessional societies through our ol 


ficial representatives. This we conscientiously believe 


are doing ray bye 


mad By-La 


creation ol 


Principal among recent adjustments 


mentioned the rewrite of our Constitution 


providing tor five operating departments, the 


a new technical division, now six in number, and nu 


merous minor changes. These have been reported to you 


in our excellent monthly publication. Experiences that 
ire being gained this year in operating the Institute under 


the new administrative 


structure gives evidence that some 

further adjustme nts can be made to advantage. These ad 
pustinents are under consideration 

There are many items of current interest which | 

would like to direct to your attention. Lime imply wall 


not permit my indulgence. However, the information 


that I particularly have in mind is spread upon the pages 
Llectrical Ene 


you lo ag 


of the current and subsequent issues of 


neering under “Institute Activities.” I urge 


quaint yourselves with those items which pertain to the 


done so 


welfare of the Institute, if you have not alread 








EDLOATION 





ONE SEGMENT of our Institute has to do with education 


\n educational institution could be considered analogous 
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to an industry in that it turns out a product. To do so 
requires Management, and if Mmanavement is aggressive 


and progressive, that educational institution will strive 


constantly to improve its “product” by readjustments in 
its methods of production, even if the incoming “raw ma- 
terials” are lowering in quality, 

If one were to take 4 moment of serious reflection and 
confine it to the events of the last 20 years, he will realize 
the astounding acceleration in the advancement of tech 


I hie 


crease further, and to be unprepared to meet this chal 


nology rate ol acceleration seems destined to in 
lenye has implications close ly related to national survival 
Fundamental revision must take place in all curriculums 
in science and in engineering, particularly at the under 
graduate level in our colleges and universities. The time 
is upon us when we must break with tradition and elimi 
[hose courses now be- 


nate vocational types of courses 


long to technician training programs. The abundance of 


new material, design of new products, development ol 


ne process 5, process controls, instrumentation, com 
plex circuitry, computers, and many other components of 
industry and businesses have increased the need of higher 
levels of competence on the part of graduates in science 
and engineering. It becomes imperative that methods be 
developed whereby those high levels of competence can 
be reached successfully. I believe that our colleges and 
universities realize their responsibility in this regard, One 
of the major obstacles is that the lure of industrial sal 
aries with their accompanying benefits is rapidly deplet- 
ing our colleges and universities of quality teachers, Re 
placement is becoming more difhcult and at the same 
time more potential students are seeking admission, 

\Iso, of equal concern is whether adequate preparation 
is being made tor admission into our colleges and uni 
versities. Here too it is possible to locate reasons tor con 
ditions that 


exist. No one disclaims the advantages of a 


good health program, hence, one seldom learns of a voice 
being raised against improvement in athletic facilities at 


the high schools even though it is at the expense of fa 


cilities for more valuable fundamental training. Eco- 


nomic circumstances have lured too many good high 
school teachers to other employment. Without proper 
guidance, particularly at home, potentially capable high 
school students can drift into the more glamorous courses 


All to 


leave guidance to teachers, and serious-minded capable 


that are being offered currently often, parents 
counselors seems to be rare. An ever-widening abyss, thus, 
is being created between high school terminus and college 
entrance requirements 

We in the | 


education, It can be made to work properly 


control ove! 


Untortu 


nited States believe in local 
nately, school administrators in some communities acting 
with good intentions based on inadequate information, 
or yielding to pressure from those who would spare thet 
children from the more rigorous courses in the sciences 
have permitted the quality of those courses to decline or, 


lo 


trend is neither easy nor inexpensive. Let me repeat that 


except for mathematics, to disappear reverse this 
the problem of the widening abyss between high school 
terminus and college entrance requirements is acute and 
it is tragic, It seems incredible that we can think of con- 
tinuing to have a well-integrated educational system with- 
out taking immediate steps to reduce that gap. 
EVALUATION OF TRENDS 

AS ENGINEERS and as parents and as citizens who are 
deeply concerned about the future of our nation, we need 
to evaluate trends in educational standards in our own 
communities very caretully, This is an individual prob 
lem for each of us. We need to realize that the time is 
upon us to develop a corrective program wherever needed 
and to take action before the burden becomes too great 
No burden is too great to bear if it contributes to na 
tional preservation, The gift of educational opportunities 
for our youth is ours, It is our responsibility both in 
dividually and collectively to make the best use of this 
heritage. 





Closed-Circuit TV Used 


Coover 


The Individual 


in Turbine Production 
A General Electric Company “Intratel” closed-circuit 
television camera is being used to position 4- to 5-ton 
sections at the company’s vas turbine departme nt 


When the 


leveled, and centered on 


lining up shells, the camera is bolted, 


shell. When 


is centered in 


the first another 


target 


camera lens focused to the 


shell is to be attached, a the new 
known distance 
feet 


from the camera, the operator can note the target location 


shell and the 


to the target. By watching the monitor, some 15 


in relation to the camera lens, thus permitting careful 
adjustment of the shell-connecting bolts and alignment 
of the new shell. 

Ihe unit being assembled is the largest gas turbine in 
It is rated 16,500 kw and will 


be installed in Monterrey, Mexico. 


the Western Hemisphere 
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In today's world, the scientist and engineer need 
to stand as intelligent, liberally educated men 
regarding knowledge as a particularized com- 
petence which, in their general wisdom, can be 
shared with the rest of society. 


OU ARE CONCERNED in 
Assembly of the 


General 
(kb |¢ 


with a re-evaluation of engineering in our society, 


this annual 
Engineers Joint Council 
with its place and importance, its opportunities and ob 
ligations, its impact on national and international af 
fairs, and their impact on it 

Now is the 
Never 


his profession 


appropriate time tor such a reappraisal 


betore has the 


engineer been so concerned about 


More importantly perhaps, never betore 
have the been 


Mainly 


are not enough engineers 


people of the United States more con 


cerned about engineering in general this is be 


Cause people beheve there 


SHOR TAGE OF ENGINEERS 


AMONG THE CRIFS OF ALARM in our country today, few 


are more shrill and insistent than those concerning the 
shortage of engineers. Perhaps some of us, secretly, feel a 
small thrill of pleasure at this evidence of our value to so 
have been trying for years to 


ciety. It is something we 


point out—with appropriate modesty and, until recently 
with a conspicuous lack of success 

Now, however, there seems to be a convergence ol our 
own strong etfort to clinch the status of engineering as a 
profession, and the nation’s discovery of its overwhelming 
need for engineering talent. We can appreciate the recog 
nition, but we cannot be complacent about the obligation 
it imposes Upon Us. 

Industry's cager and even desperate appeals tor engi 
neers of one kind or another fill a good many pages of the 
Sunday newspapers. Some employers estimate that they 
are now spending as much as $1,000 in advertising for 
each engineer they recruit. One industrialist, tired of 
competing lor engineers 
full of them 

And, if we 


do retlexively these days 


simply bought up a company 


look over our shoulders at the USSR, as we 


most of us are dismayed to sce 


phalanxes of engineers, scientists, and mathematicians 


pouring out of Soviet schools, suggesting that our own 
pre-eminence in these fields is sorely threatened 
William 


ported that the output of engineers in the Soviet Union 


senton, after his trip to the Soviet Union, re 


had increased by some 1,300° (per cent), a rate of ex 
‘ 


pansion 10 times greater than in the United States; and 


that the number of engineering graduates from institu 


than doubled in the 


learning has more 


tions of highe 








Marcu 1957 Heald 








The Aristocracy of the Engineer 





HI 


lristocrac 





ALD 





last 5 years, while the number here has declined by more 
than half 

You are all aware of the many studies that have been 
made and the statistics that have been compiled. The 


are impressive or frightening depending upon your own 


viewpoint Ihe position of the United Stat in a 
troubled world cannot be ass ssed adequat ly without an 
intelligent awareness ol Soviet plans and progress 

I do not take either our shortages at home or the Sovict 
advances lightly. But | wonder whether either problem ts 


quit the main problem 


THE REAL PROBLEM 
QUR REAL PROBLEM now is it has alway been, mn 
medicine, in law, in the natural and social sciences, as 


well as in engineering, ts to produce an adequate supply 


ot high quality peopl and utilize them properly 


By “adequate supply I do not mean the largest num 


ber ol engineers we can create quickly, but a variable 


number determined by factors which are themselves vari 


able with time, place, and the ever-changing needs of our 


economy and society 


By propel utilization I do not mean the use ol 
engineers in positions which require routine skills that 
can be performed by other more numerous, less skilled 
technicians but in positions which demand the highest 


level of thought, ability, and performance 


Neither the shortage at home nor the increased output 


fright. We 


numbers 


abroad are reasons tor tutile ought to be con 


cerned about engineering 
what the USSR does. We 


will improve 


and quality regard 


less ol can hope that other 


countries, too engineering education, fon 


the emerging, independent, underdeveloped countries of 


the world need all the engineers they can get 


Quality and quantity are not mutually exclusive term 


Nor should we be misled by an involvement with sad 
statistics. We must, I believe, be concerned with three 
continuing etforts; first. to utilize better the supply of 
available talent: second, to prov ide better educational ex 


perience for future talent; and third, to improve oul 


methods of identifying potential talent that might other 


wise to be lost to us and to provide educational oppor 


tunity commensurate with ability 


Our concern, in short, would be to appraise our own 


needs and require ments and, as a prole Sion, to measure 


up to the performance standard the public has a right to 


expect ot us. If, on this basis, we wish comcdentally to 


compete with the Soviet Union, there will be 


point imal 


purpose to the COM pt tition 


of the kn 





APPRAISAL OF NEED 


My EMPHASIS ON Ot and on utilization is not an 


It is 


ALITY 


abstraction or an unattainable ideal a way ol sa‘ ing 


that the evolution ol professional standards must be 


shared by many people. It involve who 
kindle the 
hich 


excellence ol 


must parent 


high 


colle RCS 


initial flame of interest; the schools, 


nurture the love of learning; the where 


education is the main goal; industry, Gov 


ernment, and the military services, which are the con 


summers of engineering talent; and, above all, the members 


ol the proke ion themselve who set the tone, establish 


the Objective ichieve the perspective and jealously 


guard and constantly upgrade the standards of the 
prok ion 
The prolessional obligation ts particularly difhicult, for 
and engineering organizations contain 
kinds ol people who are involved in 
What is engineering, 
\ way ol liter On 


what 


cnyvinec 4) TANLY 


different tasks that 


vreatls anyway? Is it a protes 


a conglomeration of peopl with 


sore imiilar backgrounds who are employed in a 


variety ol ays in busine in Government, in teaching, 


and in research 


loday envinecring and its subdivisions and off-shoots 


are active everywhere, from planning, production, and 


distribution to highly creative innovation and research 


\ctivities of engineers run the gamut from relatively 


routine but nonethel IMmiportant tasks to those in 


volved in the endl arch along the ever-widening 


fronticrs of knowledge. Increasingly, engineers are en 


gaged in high level corporate management, and in deter 
mining public polics in local, national, and international 
aflai In 


submerge, a lose 


this diversity we cannot afford to forget, or 


sight of the common concern for ex 


cellence 

Enginecring in its diversity has become somewhat like 
medicine; that is, the majority of its practitioners work 
with the knowledge and use the techniques deve loped by 
Relatively 


oratories working on fundamentals, developing new prin 


others lew engineers are in the research lab 


ciple testing new concepts, solving perplexing basi 


proble ms, defining new ones 


Without in any way disparaging the day-to-day prac 


titioners—the ManaAvers, the operators, the people who 


keep things going—the real and vital need is to find and 
encourage the relatively small number of high quality 
fundamental 


the 


creative people required to produce the 


knowledge that others can apply and to supply 
leadership which really determines the character of any 


proke ssion 


Furthermore, it is in this area that engineering is most 
inadequate and quite unlike medicine, Most of the basic 
research in the biological sciences is conducted in medical 
schools or in institutes associated with medical schools 
But the bulk of engineering research is conducted away 
from the colleges and universities, Industrial laboratories 
draw off too many of the good people. We can blame this 
on better salaries, better equipment, fringe benefits, or 
other factors; but could it not be also that incentive is 
lacking for the real pioneer mind, that engineering is 
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itself 
cnough to the basic sciences? Perhaps our engineering 


not sufficiently fundamental and has not related 


schools have not yet fully accepted their role as places 


where new knowledge is to be de veloped. 


REMEDIAL MEASURES 


WE Mt 


graduat« 


r put more emphasis on graduate and _ post- 
education and on research opportunities for 
The 


emphasis on fundamental knowledge is logical and nat 


those who have the inclination and the ability. 


ural in the growth of a profession, Unless the supply of 
fundamental knowledge is constantly replenished, there 
is nothing to apply 

I his is a serious national problem. Its ramifications are 
to national detense, to the 


Important to our economy, 


welfare of our people. [tis a matter of high import to our 
Government and to many thoughtful citizens. It is a con 
cern of philanthropic foundations, and it is a subject to 


which The 


Ihe future of engineering is in the pursuit of creative 


Ford Foundation will give more attention 


ideas. This kind of activity does not masse, It 


And 


reminded of an 


come en 


comes from a handtul of men these must be the 


quality few. I am address by the late 


Grove Patterson, for many years a distinguished Ohio 


newspaper editor, in which he said: 


“America’s number one need is an aristocracy. 
I believe in the democracy of opportunity, but I 
believe in the aristocracy of achievement 
Thomas Jefferson and the Declaration of Inde 
pendence do not support the idea that human 
progress is by way of equality. It is by way of 


quality.” 


In his remarks Mr. Patterson made a plea for personal 
responsibility among what he called “the members of 
essential character- 


this new aristocracy.’ He listed four 


istics for them: the capacity for thinking, the capacity 


for a new courage, the capacity for great imagination, and 
the capacity for a faith greater than they have ever had 
before. These also are the essentials of the aristocracy of 
the engineer. 

The engineer, in considering the future of his profes- 
sion, should not forget that others, too, are concerned 
about engineering and about their own futures, The hu- 
manists are worried about the encroachments of science. 
The lest the 


emphasis shift to engineering and science, and leave them 


liberal arts enthusiasts are fearful major 


alone in an educational wasteland. 


It would be unfortunate indeed if this should occu 


but it is time to allay once and for all the notion that the 
engineer must be a narrow, inarticulate specialist who 
cannot see beyond his slide rule and somehow is inferior 
to his brothers who have sampled the liberal arts. It is 
equally unrealistic to assume that every liberal arts grad- 
uate, just because he is a liberal arts graduate, is there- 
fore wise and fully educated and superior. 

The humanists are just as concerned about their fu- 
ture in society as are the engineers. J. P. Corbett, the Ox- 
ford philosopher, recently stated that “the citadel of the 
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arts has been besieged and infiltrated by forces of a new 
and alien kind.” 


“The great mass of our education is going to 


be scientific, not only because we need the re 
search and the applications of research but be 
cause, if science is to be exploited economically 
on the scale and with the vision that is required, 
there must be far more understanding ol scien 
tific methods and concepts than exists at present 
amongst educated people The 


arts must there 


fore change, or die.” 


Iwo other quotations by Mr. Corbett are equally perti 
nent: “Scientific civilization,” he says, “is not only revolu 
, the first civiliza 


And 


speaking of Oxford University and education in general 


tionary and brand new, it is world-wide 


tion to be common to every race of man.’ 


again, 
“We should be teaching young people to think about the 
world, not to talk themselves out of it; to work through 
concrete problems of nature and society, not to drop a 


verbal curtain between those problems and themselves.”’ 


THE CHALLENGE TO EDUCATION 


He concludes by throwing out the challenge to his fel 
low humanists to change their ways, to take account of 
the scientific world, to combine its values with those of 
the traditional liberal arts pattern. I suggest that he has 
also challenged engineers and scientists. For any liberally 
educated person today ought to know something about 
science just as any scientist or engineer ought to know 
something about society. Neither can be called educated 
if ignorant of the other's field. And any educational system 


for one is inadequate it it takes no account of the other 





The scientist 


engineer from now on must be a broad, 


liberally educated person, capable of examining and eval 
uating the proportions ol society as well as the riddles ol 
nature, of providing the leadership of ideas without 
which there is no meaningtul progress 

Scientists and engineers, no less than doctors, lawvers, 
or the managers of industrial enterprise, need to stand as 


intelligent, liberally educated men, regarding thet 


knowledge not as a narrow, tsolated specialty but as a 
particularized competence which they, in their general 
with the 


wisdom, can share rest of society 


Phe permanent strength of engineering lies in its abil 
Peoplk all 


over the world, who for generations have lived in poverty 


ity to respond to man’s hope for a better life 


and degradation, are crying for technical enlightenment 


by which they can lift themselves from misery, realize 


their dignity as men and, by so doing, add also to then 
spiritual stature 

Society needs not only highly qualified engineers, but 
also men of high standards and great potentialities of all 
kinds. No degree of specialization is an adequate substi 
tute lor the broadly cultivated mind, Engineering com 
petes with other protessions and callings tor the best. Let 
us settle for nothing less 


Let us give engineers the best, 


the broadest, and the most liberal education we can ce 
vise. Let us find ways to inspire them to great ellort and, 
therefore, great accomplishment 

This will not be easy. It will require patience, under 


standing, and intelligence, and above all, high goals and 


extraordinary ctlort. But, if we do these things, we shall 
find our shortage of engineers less severe and our concern 
for Soviet accomplishments less worrisome; and we shall 


have made engineering a better profession and we shall 


fully. 


have served society more 












Some of the more important aspects of system 
standardization for main-line railroad electrifica- 
tion in the United States are discussed. Investiga- 
tion has shown that the commercial-frequency 
system appears to have enough advantages to 
justify its recommendation for American railroads. 


OR MANY YEARS electric-traction engineers have 


been aware of the advantages that would accrue 


with system standardization in the heavy electric 


traction field, but for various reasons the recognition of a 
uniform contact system as a standard for main-line elec« 


trification is as yet a goal to be attained. 
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The Case for a Standard System of 
Electrification for American Railroads 


PERKINSON 
MEMBER AIEE 


on Land 
/ 


Recent developments in a-c single-phase motive power 
and widespread activity in railroad electrification matters 
outside of the United States, in which activity the use of 
commercial frequency a-c power is playing a prominent 
part, are encouraging domestic railroads and manufac 
turers to consider the possibility of adopting a standard 
system for future electrifications in this country 


[he reason for seeking a single standard system for 


main-line railroad electrification are not so compelling as 
Essentially full text of paper 16, presented at the AIEE Winter Gene . 
New York, Jan. 21-25, 1957. Reeommended for publication by the AIEE Comuitte 
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those that brought about the standardization of the track 


ont 
BABS 


Under the present system of privately owned and 


independently operated railroads, relatively little inter 


change or interrunning of motive power between systems 


and in most of the few instances where ci 


takes place 


cumstances require such interrunning, it is readily ac 


complished with self-propelled vehicles—cither steam ot 


diesel-electric locomotives. In a few cases, interrunning 


of clectric rolling stock does occur and, incidentally, 


rves to emphasize the advantages of a common, uni 


form contact system on the one hand, and the disadvant 


ages involved with nonuniform power-collecting systems 


on the other 


MANY SYSTEMS DEVELOPED 


UNFORTUNATELY, at least from the viewpoint of stand 


ardization, there are several different systems available 


and highly developed by which electric traction can be 
provided, Each of the systems has its points of superiority 


and inferioritv—and because of and in spite of these 


characteristics, cach is able to perform the task of pro 


viding train motive power with a high degree of pet 


Tables I and 


Il indicate the multiplicity and variety of systems operat 


formance, reliability and relative economy 


inv throughout the world today 
Where 


characteristics of 


local conditions have been governing, the pe 


culiat one system in some cases have 


given this system some advantage over the other, and be 
there wa 
local 


cause no inpelling reason for modifying the 


standard system 


the 


governing conditions to utilize a 


when clectrification was undertaken system most 


closely fitting the existing conditions was generally 


adopt d 


In some imstance where electrification had to be 


adopted, any one of several ystems could have been em 


ployed with ubstantialls equivalent results, but inas 


much as there was no commonly recognized standard, the 


decision of system selection was made by committee on 


commission agreement, by consultants retained for the 


purpose, or by individual engineers in the employ of the 


railroad. In cach case, the. agency making the decision 


advanced technical, economic, or other arguments to 


demonstrate and prove to management the wisdom of 


thre elecion 


DttieERRI ISIN THE UNETED STATES 


PROBABLY the greatest deterrent to the establishment of 


a standard tor railroad electrification in the United States 


is the understandable absence olf general interest on the 


part of the railroads in the matter—a condition traceable 


to the development and adoption of the diesel-electric 


locomotive on a revolutionary and wholesale basis, and 


to the downward revision of the railroad’s position in the 
over-all transportation industry 


Underlying both of these events is the internal-com 


bustion prime mover the diesel cnpgine and gas turbine 


in railroad motive power, and the gasoline, diesel, tur 


and jet engines in the airplane, bus, and private 


All of these 


bine . 


automobile prime movers now In current use 


depend on liquid fuels, and as long as such fuels are 
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economically available the self-contained, self-propelled 
transport vehicle will be the preferred means for moving 
materials, goods, and people for a major portion of the 
transport industry 

Self-containment, with resultant mobility and flexibil- 
ity, accompanied by reasonable economy of operation 
and facility of acquisition trom the financial as well as 
the that the 


diesel-electric to hold its dominant position in the rail- 


physical standpoints, are features enable 
road motive-power field today. 


here are, however, some segments of the railroad 


transportation activity where self-containment is of less 
importance than are superior performance and economy 
of operation, There is little or no valid contradiction to 
the statement that electrification provides superior per- 
formance in railroad motive power, but there are eco- 
nomic reasons for precluding consideration of electrifica- 
tion in many cases. Among these reasons first costs and 
fixed charges are dominant 

Adoption of a standard system, involving a minimum 
of fixed-facility initial costs, would combine to expand 
the sphere within which electrification would be economi- 
cally compctilive with or even superior to existing forms 
of self-contained motive power, This system, at the same 
tume, would permit the use of low-maintenance, moder- 
ately priced motive power having developmental poten- 
lialities that point to lower costs as extended production 
cnsues 


With 


lished, the question then arises as to which system, or 


the desirability of system standardization estab- 


possibly systems, should be selected as the standard. 


FARLY D-C SYSTEMS DEVELOPMENT 


COMMERCIAL ELECTRIC TRACTION in the United States 


had its inception in the street railways, and in this appli- 
cation a high degree of standardization was realized prac 
tically from the beginning, in that the nominal 600-volt 
d-c system was almost universally employed Occasionally, 
an experimental installation was made in which a higher 
voltage was employed, generally where the urban transit 
system was integrated with an interurban operation in 
which the greater distances run made higher voltages 
than 600 desirable and economical 


As the 


limitations inherent in the 


interurban electric railways developed, the 
relatively low voltage of 600, 
particularly the disadvantages of excessive voltage drops 
and their effects on equipment performance, led to the 
development of higher voltage d-c systems, and the use in 
some instances of still higher voltage a-c systems 
Interurban electric railways utilizing 1,200 volts d-c on 
the contact system came into common in the years 
1910, and these 


1920 era by short-lived experimental installations carry 


Usage 
around were followed in the mid-1910 
ing 2,400 volts on a third-rail contact system, and anothet 
carrying 5,000 volts on an overhead trolley wire 

The 2,400 ,000-volt 


tact systems were developed for heavy main-line railroad 


and systems with overhead con 
traction service in the same period, and the latter appears 
to be the maximum nominal d-c voltage which has been 
successful and capable of commercial survival 
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IHE “BATTLE OF THI 


d- 


Ss. proponents 


SYSTEMS 


WHILE 


toward higher 


THE ADVOCATES ol the system reaching 


ol 


inevitable 


were 


voltage the a-c systems 


were developing these, with the resultant “Bat 


tle of the Systems” coming into being. 


Proponents of the a-c systems emphasized the superion 


transmission—distribution characteristics afforded by high 
The 


penalty for securing these admittedly superior characte 


voltages made practical by the a-c transformer 


istics Was exacted by the necessity of using less satisfactory 
and more costly motive power. 
The d- 


acteristics of 


system advocates stressed the chat 


the 


superiol 
series-wound d-c traction motor, which 
permitted the use of less costly (from the initial and op 
crating standpoints) motive power, with generally su 


perior performance characteristics. 


\-C SYSTEM DEVELOPMENT IN THE U.S.A 


Pur 11,000-votr 25-cycs 


1907 


single-phase system cam 
New 
York, New Haven & Hartford Railroad's lines adjacent to 


the New York 


into being in with the electrification of the 


terminal area and with the electrification 
of a short interurban line of the Erie Railroad 
Rochester and Mt. Morris, N. Y. The latter 


sidered as the first commercial-tre quency electrification of 


between 
Way be con 
any significance in the United States, because the line was 
powered through Scott-connected translormers fed from 
the 3-phase 25-cycle commercial] power supply system ol 
the Rochester 

In 


nominal 


only one instance has a greater voltage than the 


a heavy traction electri 
29 (DOO.volt 
Loledo 


aban 


11,000 been utilized on 


fication in the United States. This was on the 
25-cycle single-phase electrification of the Detroit 
Ironton Ratlroad, 


1929 


and an clectrification that was 
doned in 

It is of interest in passing to note that the first main 
Balti 


Line 


line railroad electrification in this country—the 


& Ohio's Howard Street Tunnel and Belt 
Md., in 1895 


clectric 


more in 
Baltimore, 


was ope rated at 600 volts. It was 


only traction system that had been comme 


cially deve loped at the time 


KL ROPEAN DEVELOPMENTS 

So FAR as European developments are concerned dur 
ing the early days of electric traction, the experience with 
States 


Ihe development of the a-c system was 


d-e systems paralleled closely that in the United 
and does $0 today 
by force of circumstances, somewhat different inasmuch 
as kurope had no extensive 25-cycle industrial power in 
stallations and had adopted at an early date, a frequency 
of 500 cycles as a standard commercial-system frequency 
In developing a-c electric traction it seemed logical to 
adopt a frequency which was an even fraction of the com 
mercial or industrial frequency for two principal reasons 
viz., the provision of frequency ties between the traction 
system and the commercial power sources was facilitated 
the 


by -to-l frequency ratio adopted, and the design 


manufacture, and operation of single-phase series-wound 
traction motors was materially improved with the use of 
the relatively low frequency of 16%, cps. Simultaneously, 
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contact system voltages of the order of 15,000 to 16,000 


volts were adopted, a limit probably dictated by pi ictical 


line-to-ground clearance and insulation considerations 


SALIENT FEATURES OF THE TWO SYSTEMS 


BoTH systeEMs—the and the higher 


high-voltage d- 
voltage a-c versions—have their points of superiority 

The d-c series-wound motor is ue nerally acknowledged 
to be the best available type of motor lor traction service, 
but its commutator sets a practical maximum voltage that 
can be apphed to the motor without incurring undue 
maintenance costs and sacrifice of reliability in pertorm 
ance. The lack of a practical d-c transicrmer, or its equiy 


alent, restricts the contact-system voltage to a maximum 
that can be accepted directly by the traction motors in 
practical control combinations 


, 000 


This has, so far, imposed 
ch« I his 


voltage requires substantial conductivity in the contact 


a ceiling of nominally volts tor systems 


system, and the conductor requirements with supporting 


greater than tor the higher 


+ 


structures are appreciably 


voltage a-c systems 


\ prime power supply of alternating current and thi 


use of series motors taking direct current directly trom 


the contact system require wayside conversion equipment 


which may be motor—generators or static rectifiers, both 


of which involve significant first and operating Costs 


However, there are many 3,000- and 1,500-volt systems 


in use and performing successtully in many parts of the 
world, ‘These systems seem most practical when employed 


on relatively lightly trathcked lines where large amounts 
of energy in single blocks are not required for normal op 


They 


tiple unit suburban operations where distances are short 


erations are also in successtul operation ino mul 


but train density is relatively high, especially during rush 


hour periods. Under very heavy loading conditions in 
volving heavy train operations, cither large quantities of 
contact-system conductors o1 frequently spaced high-ca 
Dhus, tor 
railroading ol the type found in many of the 


conversion equipment would be materially increased 


pacity conversion substations will be required 


the “heavy 


(American operations, the first costs distribution and 


Low frequency a-c systems in general use today require 


either low frequency prime-powel vyeneratinyg ol ire 


quency conversion through relatively costly and powe! 
consuming frequency changers. In addition, special single 
phase transmission lines are needed to supply the pecial 


wayside transformer substations involved 


While 


tor has been deve loped to a degree of high reliability and 


the fow frequency series-wound a-c traction mo 


successiul performance characteristics, its imitial and 


maintenance Costs aspects have always been interior to 


ol 


low-voltage 


d-« 
d-~ 
SCcTICS wound 

ol 


where 


those the motor, and particularly to those of the 


motor The problems ol commutation im 


the a motor are troublesome, not only in 


the case low frequency but also, to an even vreater 


degree the motor is required to operate at the 


higher commercial frequencies of 50 or 60 cps 


IHRE COMMERCIAL FREOUENCY SYSTEM 


Due DEVELOPME? and HM provernne nts in the mere ury 


Elec frification 


System 








Fable I. System Voltages, Frequencies, Phases for A-C Systems 


A. Other Countrics 


Where Used 


Frequency, eps 


Italy, Switzerland 


Kh. United States 


and maultiunit care) 





are rectifier, and the encouraging prospects that the semi 
conductor rectifier will be developed in the near future 
to a point where its use on railroad motive power will 
be practical, encourage electric traction engineers to con 
ol 


commercial-frequency system employing 


sider a combination the two systems, resulting in a 


rectifier motive 
power with low-voltage d-c traction motors 

Commercial -tre quency (or industrial frequen y) elec 
tification has been in the minds of electric-traction engi- 
neers for many years. As noted previously, the Rocheste 
Mount Morris of the Erie Railroad, clectrified 


1907, was truly a commercial frequency system in its era, 


line in 


utilizing the 25-cps S-phase commercial power supply of 


the area with no special generating or converting equip 


ment except $-to-2 phase conversion through Scott-con 


nected transformers lor 2-directional distribution as single 


phrase on the contact system 


From the viewpoints of efhciency and economy, the 


ideal commercial-frequency system would permit using, 


by the traction motors in motive power, energy as re 


ceived trom today's established standard commercial 


with 
This 


transtormation 


power-supply systems as S-phase 60-cycle power, 


out change of voltage, phases, frequency, or form 
practice would eliminate intermediate 
and conversion equipine nt costs and losses 


ol 


supply and the traction motor terminals is desirable to 


Voltage transformation between the point powel 
insure good control and equipment characteristics and 
for personnel salety reasons, It is relatively easily and ef 
ficiently accomplished by the use of suitable transformers 
at substations and on the motive power 

While 3-phase contact systems can be and have been 
devised, they are considered obsolete because of the m« 
chanical and electrical complications attendant to the 
operation and maintenance of a double-contact overhead 
184 
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conductor system. Thus, any standard a-c system, includ- 
ing the commercial-frequency variety, must perforce op- 
erate as a single-phase system as a practical matter. 

Phase conversion from three to two, to facilitate dis 
tribution to the contact system and to provide some de 
gree of balancing of the prime power-supply system, can be 
readily accomplished through Scott-connected step-down 
transformers between the high-tension power supply and 
the contact system, with little increase in costs over those 
involved with the use of normally designed single-phase 
step-down transformers, 

The availability of relatively lightweight a-c/d-c con- 
version equipment (L.€., the static rectifier) removes the 


of 


from the standpoint of 


necessity considering distribution-system frequency 


traction motor performance, 
Hence, there is no valid reason for considering any fre- 
quency in the distribution system other than the standard 
commercial frequency of 60 cps, and no necessity for 
changing the frequency other than to reduce it to zero in 
the process of a-c to d-c conversion on the motive power, 
where rectifier motive power is employed 

Even though direct-motored rolling stock may be em- 
ployed, no change in frequency is required, providing 
successful 60-cps a-c motors are available. Some of the Eu- 
ropean manufacturers have developed and built 50-cycle 
series-wound single-phase motors for railroad work, and 
while these are claimed to be successful, the degree of 
success is questionable particularly in comparison with 
that obtainable with the d-c series-wound motor, Ameri- 
can manufacturers are inclined away from the 60-cycle 
series-wound single-phase traction motor, particularly 
since better performance and costs can be secured with 
the d-~« 


rectifier motor combination, 


ADVANTAGES OF COMMERCIAL FREOUENCY 


THE PRINCIPAL viRTURE of the commercial-frequency 
system is its ability to utilize commercially-generated 5- 
phase 60-cycle energy, without the intermediary of costly 
encrgy-consuming conversion equipment before the trac- 
tion energy is fed to the motive power. Concomitant to 
this are the advantages associated in many cases with a 
relatively high-tension distribution system, which permits 


of employing a low-cost contact-distribution system 


THE OUESTION OF UNBALANCI 


HOWEVER, in some cases, a penalty may be exacted for 
the privilege of eliminating conversion equipment in 
that problems of prime power-supply unbalance may be 
ad- 
The 


problem has been discussed recently! 


introduced, the resolution of which could offset the 
vantageous elimination of conversion equipment 

phase-unbalance 
and will not be repeated in detail here 


Where commercial-frequency electrifications are in use 


today, the necessity of special balancing provisions, other 


than those procurable with contact-system segregation be 
tween power-system phases, has not appeared. There is 
no guarantee that such will be the case in all applications 
of the commercial frequency system to American railroad- 
ing. Trafhe patterns, train sizes, types of service, charac- 
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Table Il. System Voltages for D-C Systems 


A. Other Countries 


Voltage Where Used 


B. United States (Main-Line Railroads Only) 





ol 
the factors that will determine whether or not special un 


be 


ter and capacity of the powel supply system are some 


balance-corrective measures are to taken in specifi 


cases 


COMMERCIAL-FREOQUENCY SYSTEM AS A SEANDARD 


PHE COMMERCIAI of railroad elec 


trification appears to have sufhicient advantages over other 


FREQUENCY SYSTEM 
systems to justify its recommendation as a national stand 


ard for the American railroads. Among serious students 
of the problem there has never been so close an approac h 
to agreement on one system as there appears to be today, 
and while there are still reservations in the minds of some 
to the effect that there is no single system that is best for 
all be 


ment that the commercial-frequency system could well 


situations, there appears to fairly general agree 


mainline, heavy-traction railroad 
the | 
American system of privately owned and 
ol 


practice by even such a body as the Association of Ameri 


be recommended as a 


electrification standard tor nited States 


Under the 


operated railroads, recommendation any standard 


can Railroads does not imply compulsion of adoption by 
its members, except where matters of equipment (rolling 
stock) interchange between railroads on a national basis 
are involved. Consequently, recommendation of the com 
mercial-frequency system as a standard does not mean 


that if a railroad should decide to electrify, it would 


have to adopt the recommended standard, Nor does it 


imply that existing electrifications would be changed 


over to the recommended standard system, or if these ele« 
trifications were extended, that the recommended system 
would be installed. It is to be doubted that a changeover 
of any of the existing electrifications to the commercial 
frequency system could be economically justified unless 
the railroad contemplated extensive new electrification 
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compared with which the existing system would be a 
MY 


relatively small operation 


POSSIBLE ENCEPTIONS LO A STANDARD SYSTEM 


PHERE STILL EXISTS some justifiable opinion that in 


situations where a special railroad operation can be iso 


lated trom main-line operations involving interchange 


between railroads (e.g., a suburban commuter service 


that operates on other than main-line trackage, or that 


have to be inte with the 


ol 


may vrated urban transport sys 


by 


commercial frequency 


tem the metropolitan area served the commute 


system), another than tne system 


may be the preferable and more economical method of 


electrifying. In such instances, the d-c systems have much 


to recommend them 


PROMOTING ADOPTION OF \ SEANDARD 


FOR THE PASI Electrical Section 


ot 


YEARS the of 
Mechanical Asso 
ciation of American Railroads, assisted by representatives 
ol ol 


have an interest in the subject of railroad electrification, 


SEVERAI 


the Enginecring and Divisions the 


some the manutacturers and other industries who 
has been studying the broad subject of electrification with 
standards should 


ad 


a view to determining whether or not 


be recommended, and if so, what system seems most 
vantageous for adoption to American railroading 

I here appears to be litthe doubt that the commercial 
frequency 60-cycle single-phase a-c system is the leading 
candidate for the position of recommended standard for 
Whether on 


standard 


main-line, heavy clectric traction not the sys 


be 


mended tor all new railroad electrification projects is a 


tem can be considered as a single to recom 


resolved 


matter yet to be 


REFERE* 


AEC 1957 Test Series 


A series of low-yield nuclear tests will be conducted at 
U.S. Atomic Energy Commission's Nevada test site in the 
late spring of 1957. The tests should provide new, knowi 
States 


1 Gevceiopmcnt of weapon or aderense 
The d loy t ol | f lef 


edge Important to the defense of the United 
the Free World 


against attack is a major objective 


and 
An extensive radiation 
monitoring network will again be used during the serie 
\baut 12 monitoring teams supplied by the United State 
Public Health Service will be 
near the test site 

Phe 1957 
bob.” In addition to nuclear 
Nevada 
1955 


accidents which may occur, such as fires during handling 


stationed in communities 


test series will be called “Operation Plum 
will 


site simular 


tests, there be turther 


experiments at the test to those an- 


nounced in October related to the safety of various 


or 


storage 
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Half-Wave Magnetic Amplifier Circuit Input Power 


KIKUCHI 


Member AIEF 


ip MECHANISM OF AMPLIFICATION of the 
ell-saturating magnet amplifier, in general, consists 


of its flux control of the magnetic core. In order to con 


trol the fiux lovel in the core, the core loss must be sup 


hall 


cor 


plicd from the control circuit during the contro] 


cycle of the speci core. In order to demonstrate the 


relation between the input power and the reset core loss 


in the case of the hall-wave 


magnetic amplifier circuit, 


the authors introduce a mathematical model which leads 


to a simplificd method of circuit analysis, though the a 
tual phenomena are rather complicated 
half cycle 
switch in the circuit during: the 


I he 


assumed to be 


Phe simplitie d 


inalysis assumes the reset can be closely repre 


ented by a synchronous 


tame the gate circuit ts open core Characteristics 


during the resetting imterval are those of 


1 rectangular hysteresis loop material in which the vari 
ation of the dynamic hysteresis loop is proportional to 
ol the 


hd p/d 1) 


the rate core flux change, 1. 


lor a given saturating reactor, where 7, is the instantan 


cous value of the control current and 7,.and k are 


given 
constants. Phe existence of a minimum input power con 
dition tor the designated amount of reset flux is demon 
trated, Phe optimum condition for the control circuit 


ctlec 


resetting 


requires the resistance of the control circuit and the 


live resistance of the magnetic core during the 


interval to be matched Phe minimum input powel! r 


cight times the reset core loss P, for the same amount 


reset fhux, 1. 

P 2) 
In the general case when the length of the resetting in 

terval 7 half-cycle 7/2 the 


between PP, and P. i represented theoretically by 


longer than a relation 


(3) 


inalysis, ci 
Reset 


during 


lo verify the validity of the simplified 


utilizing vibratory rectifiers are employed 


ore lo mid the ellective resistance ol thre core 


the resetting imterval are measured by mechanically in 


Phi 


are compared with ex 


1¢ rhupting th control circuit every vatiliyv hall-cye if 


ults of the imp tified inalysis 


perimental data for the half-wave magnetite implifier 


under several conditions of operation Fig. | compares 


wedicted and experimental data correlating the amount 
| | 


olf reset flux and the ratio P,,/P,, tor various circuit con 


Ark ue hii, 


M uvakamti 


Magnet 
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Fig. 1. Comparison of the results of several circuits. 


ditions. The figure clearly indicates the validity of the 
simplified analysis. The relation of equation 3 is checked 
using a half-wave magnetic amplifier circuit with a vt 
brating contact rectifier and d-c voltage tor the gate ci 
The 


ing portion of the dynamic hysteresis loop under the con 


cuit, the result of which is shown in Fig. 2. descend 
dition of measuring the reset core loss does not coincide 
with that of matched control circuit resistance. This is the 
chiel reason for discrepancy between the results 

Ihese results should prove useful in utilizing the vari 
ous types of half-wave magnetic amplifiers and also to 


find methods of improving their amplification 
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Fig. 2. Case of longer resetting interval T,. 
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to R HEXAFLUORIDE GAS is found to have sig 
h 


nificant advantages both as 4 dielectric and as an 


interrupting medium.,' The unig ue characteristics of this 
gas make it particularly useful in switching high voltage 
capacitol banks and unloaded transmission lines, Experi 
mental knowledge of the dielectric recovery of simple are 
gaps in Sk provides the possibility ol straightlorward 
quantitative design 

Fig. | shows one sample result from a study of dielec 
tric recovery by 


a plain-break arc gap following extine 


tion of a 150-rms-ampere arc. The gap had a fixed Ie neth 
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MILLISECONDS AFTER CURRENT ZERO 


Fig. 1. Points from oscillogram showing dielectric recovery of 3/16-inch 
gop in SFo gas at two atmospheres following extinction of a 60-cycle 


150-ampere arc. Dotted curve is from equation. 


of 3/16 inch in SF, gas at 2 atmospheres absolute pres- 
sure. The gap had a cold breakdown strength of 44 ky 
peak. About one halt of this strength was recovered 5 o1 


6 milliseconds after the end of the are current. This is 


the critical time for occurrence or prevention of break 
down caused by a rising 60-cycle voltage across the open 
ing contacts of a capacitor switch. The dotted curve rep 
resents an empirical equation for dielectric recovery with 
time over a considerable range of gap lengths and gas 
pressures with are currents up to 550 amperes Such a 
recovery curve can be ascribed to simple cooling ol the 
are path, taking no account of any remanent tonization 
times alte is oscillo 


at these longei current zero. Fig. 2 


gram from which volt-ttime breakdown points in Fig. | 


were taken 

For estimatine dielectric strength recovered by i 
rapidly lengthening switch contact gap, it 1s assumed con 
servatively that the heated are trail is simply stretched be 


tween the contacts without being displaced. On this basis 
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the followir 


semiempirical dielectric recovery equation 


0 
Ip 


can be written combining the eflects of cooling, contact 


motion. and also observed effects ol gap length and gas 


swressure on the cold breakdown strength of the gas 
| 


In this equation, P is gas pressure in absolute atmo 


pheres, s is contact opening speed in inches per millises 





Fig. 2. 
of test. 


Oscillogram 
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ond and L we tiait Dbelore are ONXtine 


travel 1 


IS Contact 


tion at a current zero. This equation has been checked 
against actual data from tests in which restrike ere 
obtained, In 5 examples, observed striking voltages were 
from 8 per cent to 46 per cent higher than those pre 


clicted by the equation 
Compared with the time tunction for the restored volt 


ive, a constant multiplied by (l—cos 2nft) , the critical rms 


voltage for which the dielectric recovery given by the 


foregoing equation wall not be exceeded can readily be 


determined, For a 60-cycle capacitive circuit, this limit 


ing value is given approximately by the simple relation 
I 5 PF ‘ kv rms, where S is contact opening 

, 
speed expressed in feet pe! ccond 1 hese tudics have 


dealt only with plain breaks in SF). With gas flor 


may be provided for fault interruption, the 


uch as 
idditional 
livre 


restrike-tree voltage 


filled 


demonstrating these principles have been built for mod 


cooling action may increase the 


by as much as 100 per cent. Ga circuit breakers 


erate fault interrupting duty and switching of high volt 


age transmission lines 
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The “Young Engineer Blight” 
of the Electric Utilities 


P. E 


MEMBER 


Much has been written lately about the serious 
shortage of young engineers in the electric utility 
industry. The author points out a number of 
reasons why he believes the industry itself has 
failed to meet the problem realistically. 


URING THE PAST DECADE. electric utility en 
1) Viblccrin ahavecmcit ha been much concerned 
thout the relatively few young engineers seeking 
employment with their re ypective Compan Prominen 


field 


pomnting out that there are 


cnginecrs a thy have written many excellent ar 


ticle many challenging eng! 


necring problems to be solved and that the opportunities 
in this field of electrical engineering for achievement and 
po flion are vicat 


It as difhcult to 


mtended 


ascertain lor whom these articles ar 


Phat is, can management be made to realize 


the serrousness of the situation through this media? Is the 


young engineer to be convinced that in this field is his 


future? Or, finally, are the articles an appeal to the engi 


necring profession in the hope that someone will come 
fomh with a plausible formula which can be readily ap 


plied to solve the utilities’ problem? 
ENGINEERING OPPORTUNITPTLES UNLIMITED 


NEVER BEFORE in the history of this industry has there 


been such great opportunity for the ambitious young en 


gineer to demonstrate his abilities as an engineer, as at 


executive, or both. The promotional possibilities are 


fantastic today as compared to the rate at which an am 


bitious engineer could hope to advance in professional 


rank 20 years ago. The electric utilities offer starting 


salary and rank comparable to those of other leading in 


dustries, In scope, electric utility engineering is broad, 


ranging through clectronics, communications, and power 


engineering. Lhe field is a tertile one, the requisites of 


which are ability, creativeness, imagination, incentive 


What 


resourcetulness, and sound engineering judgment 


Mle could bye desired 


Why, then, is there a shortage of young engineers en 


tering this field? Can a logical reason be given to account 


for young engineers shunning this great industry? The 


causative factors may be so overlapped that no clear-cut 
explanation can be explicitly stated, This is questionable 
however, for the following three reasons which are not 


necessarily indicative of all electric utility companies 


mmended e AIEEE Committee on Management 


Shields is associate pr of electrical engineering at The Pennsylvania State 


ersity, University Park, 
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Young Engtneer Blight 
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GROWTH AND CONSERVATISM A HANDICAP 


Since 1940 the electric utilities have had a period of 
tremendous expansion of physical growth, This growth 
has taken precedence over other important matters simply 
because of the urgency of meeting the demands for mort 
This 


utilities to pay little heed to the changing attitudes of 
broken the 


and more electric power urgency has caused the 


young engineers who have bounds of engi 


neering conformity of the past. The day has long since 


passed for the ultraconservatism which has been chat 
acteristic of the utilities and which continues to plague 
them even today. The effect is now being realized in the 
shortage of young engineers entering the utility field. If 
the utilities are to overcome their present handicap in 
bidding for young engineers, they will have to do more 
than culogize thei and the 


compantes opportunitres 


therein. In short, physical growth has not been accom 
panied by an awareness of the young engineer's view- 
pone, 

GRADUATE STUDY 


NOT ENCOURAGED 


lopay, an electrical engineering career need not be 


limited to the narrow confines of 20 years ago. The young 
engineer has a broad choice of which he is fully cognizant. 
This broad field of career opportunity is mainly the re- 
sult of the industrial mutations which have taken place 
since about 1940. But, this manifold diversity of career 
opportunity is not the underlying cause of the shortage 
of capable young engineers entering the electric utility 
field, although it is a factor in the distribution of the total 
number of available young engineers 

In past years, electric utility engineering was very e€x- 
acting, and engineers had very little, if any, time and in 
centive for other engineering endeavors than their inces- 
utility 


sant duties. As a result of this demand, very few 


engineers in past years gave any thought to graduate 


studics. A common complaint by some of those hardy 
few who obtained advanced degrees was that they re- 
ceived little or no recognition for their efforts and their 
interests in gaining personal recognition and making con- 
tributions to their chosen field. In general, the electric 
utility company that indicates, or has shown, any willing- 
ness in promoting graduate educational opportunities 
for its engineers either before or after graduation is a 
rarity. 

In contrast with the utility industry, electronic and 
communication industries have placed emphasis on ad- 
vanced degrees with liberal assistance given to the ca- 
pable young engineer to further his education and engi- 
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neering prestige. Further, these industries profler colleg 


scholarships which provide a way and a means tor a 


young graduate engineer to obtain an advanced degree 


even before he enters industry 
that 


It is a foregone conclusion 


these progressive companies will be held in high 


esteem and favor by the young engineers, and rightly so 


Ihe trend of interest of young engineers in recent years 


certainly supports this claim, and the electric utilities will 


continue to be aflected by the “young-engineer blight” 


as long as they offer nothing more than the usual company 


sales platitudes and economic security—that old 


retrain 
of long, long ago. 


INADEOUATE, OR NO ADVERTISING 


‘THE OBVIOUS LACK OF ADVERTISING by the electric utili 


ties is) peculiar Other industries effectively advertis« 


enginecring career Opportunities for the young cnginect! 
The 


helds us 


dynamic appeal of many advertisements im such 


guided missiles, computers, servomechanisms, 


Lutomation, etc., is tremendous. The young engineer does 
not realize that all of these specialties play certain roles 
in electric utility engineering. The digital computer, the 
load 


patching, telemetering, carrier relaying, radio telephone, 


« network calculator, automatic economi lis 


etc., are examples. Why, then, have the electric utilities 
preferred to overlook, or ignore, this means of glamorié 
ing electric utility engineering? Traditional conservatism 
still rides high, and there is great concern as to why the 
utilities cannot get their tull share of the bright, young 
graduating engineers. Granting that the utilities desire to 
reap their harvest quota of engineers, they should bestit 
themselves in planting the seed; otherwise, they will have 


to be satisfied with the gleanings. 





The Bell System Speakerphone 


W. F. CLEMENCY 


Bell System Speakerphone provides hands free 
telephony. Messages are received over a loud- 
speaker and transmitted over a microphone lo- 
cated a convenient distance away. Design tech- 
niques and components of the Speakerphone 
are described. Customer satisfaction is indicated. 


I PRESENT, two types of “Speakerphone” are 
available. 595 


type telephone set, is primarily an individual line 
set, whereas the othe 


Ihe one shown in Fig. 1, coded the 


g 
illustrated in Fig. 2, and coded the 
1A Speakerphone System, can be used for the same pur 
pose as well as for multiline key In the 
the housing is similar in appearance to the 500 


telephone service 
first type, 


type telephone set,' but it 


contains in addition to the 
keys, and a 


It will 


be noted that the microphone 1S placed at the front ol 


usual components a microphone, ON and OF! 


loudspeaker volume control as illustrated in Fig. 5 
the set. This loeation is closest to the user, and he will 
of the need 
to operate the dial and the controls. It is desirable that 


this distance be 


tend to remain within arm's distance because 


the effects of 
reverberation on the transmitted speech, and to permit 


minimized to reduce room 


the use of less amplification in the transmit circuit so that 
more amplification is available in the receive circuit as 
will be explained later. The second type has the micro 


phone, the on and orr keys, and the volume control in a 


separate small unit. This permits greater freedom in plac- 
ing the microphone and if located closer to the user re 
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sults in a transmission improvement, In both types, the 


loudspeaker is mounted in the small plastic housing 
shown in the upper center of Figs. | and 2? 

The Speakerphone is easy to use. To place a call, it ts 
only necessary to press momentarily the ON key which 
lights up as an indication that the set is connected to the 
line 
the called number can be 
When call 


pressed, again causing it to light up, and the conversa 


Phen, when dial tone is heard from the loudspeaker, 


dialed in the ordinary mannet 


answering a the ON button is momentarily 


tion can start. The volume of the incoming speech ts ad 
justed by turning the small knob of the volume control 
At the end of a call, the orr button is pressed to discon 


nect the set trom the lines 


If, during a call, it is desired 


to use the handset, the user 


call 


If the handset is being used, and it is desired to transtet 


need only to lilt it and the 


is automatically transfered from the Speakerphone 


to the Speakerphone , the On button is de pressed while the 


handset ts placed on the telephone sect mounting 


COMPONENTS 


AN INTERIOR 
Fig. 4 


controls 


view of the 


telephone set is shown in 


The microphone and an associated equalizer, the 


and a set of terminals are mounted ona 


I he 


cot 


mon bracket which is lastened to the base dial of 


Fesentially full teat of paper 57-139 The 
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595-type Speakerphone. 


the set is equipped with two sets of contacts which close 


when dialing, one set prevents dial clicks in the handset 


while the other prevents such clicks in the loudspeaker, 


In addition to the units placed on the desk, there is an 
apparatus box shown in Fig. 5 which contains the receive 
and transmit amplifiers, power supply, hybrid coil, and a 
the \n 


The apparatus box ts connected with 


relay used for switching functions interior view 


is shown in Fig. 6 
the other components by a suitable length of cabling so 
The 


and 


that it can be mounted in an inconspicuous location 
12O0-volt 60-cycle 
the consumptlon 1s 0.6 watts in the standby and 8.0 watts 
the 


power 1s obtained trom a source; 


in usage condition, All amplifier components except 


power supply and transformers are mounted on a printed 
circuit card which plugs into a connector on the appara 
tus box in order to facilitate maintenance, The printed 
for 
fila 


s which warm to operating temperature 


circuit amplifiers, one for the transmitter and one 


the loudspeaker, are identical in design and use 


mentary type tubs 
in about 0.2 seconds, A potentiometer to regulate gain ts 
i part of each amplifier unit and is preset at the factory. 

DESIGN 


FEATURES 


Pure BAsi 
Fig, 7. Uh 


bi iulge, couple s 


ol 


coil 


CIRCUTI the shown 


Speakerphone is in 
ol 


the two-way tclephone line to the output 


hybrid which is a form W heatstone 


ol the one-way transmitting amplifier and to the input of 


the one-way receiving amplifier, and introduces a_ loss, 


Lu, between them, As indicated in Fig. 7, the unavoidabl 


acoustic Coupling / through the au path between the 


y 


Speakerphone system No. 1A 
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loudspeaker and the transmitter completes a feedback 
loop. When there is a net power gain at any frequency in 
the transmission range in this closed loop, it acts as an 


An 


sum of the gain of the twransmit- 


oscillator and singing will occur. upper limit is 
therefore placed on the 
ting amplifier Gr, and the gain of the receiving ampli- 
fier Ge. Expressing the gains and losses in decibels, sing: 
ing does not occur when the following condition ts satis 
fied: |Gr| + |Gr Lu| + |La O. the 


loss La is a highly variable factor and is dependent on the 


Since acoustic 
individual reflections from the surfaces of the room and 
ambient objects no control of its phase is possible. Hence, 
the magnitude of the quantities are chosen for the fore- 
going expression. 

Ihe hybrid coil loss Luv is determined by the degree of 
impedance balance between the telephone and the bal- 
ancing network. If a perfect balance could be obtained 
at all frequencies, this loss would be infinite, and singing 
could not occur, However, the impedance of telephone 
lines varies considerably with frequency in magnitude 


and phase. It may be resistive, Capacitive, o1 inductive, 


TRANSMITTER 
(MICROPHONE) 


“VOLUME CONTROL 


Fig. 3. 595-type Speakerphone housing 


depending on the length and make-up of the loop to the 
central office, and on the length and type of trunk be 
tween central offices. The variability of impedances 1s 
especially true for PBX installations, where internal calls 
may be on a short loop, and external calls mav be on a 


There 


tween loop impedance and loop direct current, and ad 


long loop is, fortunately, a rough correlation be 
vantage is taken of this fact in the design of the balance 


The the 


variable antiside tone network of the 500-type telephone 


ine network operation is similar to that of 


set The action is as follows: the direct current path 


through the Speakerphone circuit is from one side of the 
telephone line through a winding of the hybrid coil to 


the inductance coil L and thence to the other side of the 


telephone line. It is the voltage drop across the induct 


ance coil, which has an 85 ohms resistance, that serves 


to regulate the impedance of the variable network. The 


variable component is a symmetrical silicon carbide 
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varistor, the resistance of which is high for low direct 
voltages and low for high direct voltages. Fig. 8 indicates 
the relationship between the loop direct current and the 
impedance of the balancing network. Fig. 9 shows the 
increase that this network offers in the permitted receiv 
singing 


nonreactive 1,000 ohm resistance. The plotted points 


ing gain before occurs in Comparison with a 


above the dashed line represent increases and the points 
data 
tained on 30 telephone connections representing a rang 


below the line represent decreases. Thess were ob 


of battery, unk, and loop conditions most likely to be en- 


countered in service. It will be noted that the reductions 


occur on some short loop connections where the amount 
of receiving gain required is small and singing is not a 
limiting factor. On the average, the variable network 
shows a five db better balance than a fixed 1,000 ohm re 
sistance, 

Lhe incoming signal from the telephone line is sup 
plied to the receiving amplifier through the hybrid coil, 


a two microfarad blocking condenser, and a volume con 


Fig. 4. 595-type Speakerphone interior. 


trol which consists of two potentiometers with a common 
shalt arranged in a balanced circuit to minimize cross 


talk and electrical noise pick-up. A fixed resistor, between 


the potentiometers, assures that the gain cannot be reé 


duced below a minimum sufficient to enable the loud 


speaker to produce dial tone at an easily heard level. In 
| | 


addition, most local calls may be received with the vol 


ume control at this minimum position. 
ACTION OI 


LIMITING LHERMISTOR 


thermistor-resistance combi 


AN 


nation is shunted across the output of the receiving am 


ESPECIALLY DESIGNED 


plier, as shown in Fig. 7. By limiting the steady-state 


output voltage of the amplifier, the thermistor assures 


that the singing tone, when it occurs, cannot exceed 70 


db level at the listening distance (See 
American Standard, 7241 
1951). Thus, a disturbing howl is reduced to a soft audi 


sound normal 


\coustical ‘Terminology, 


ble tone. The limiting action of the thermistor also takes 
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Fig. 5. Components of Speakerphone system No. 1A. 


place in the case of speech Because of the fluctuations in 
this type of signal and the integrating properties of the 
thermistor, speech pressures may reach an 80 db sound 
level. This sound pressure is approximately 10 db above 


the level of conversational speech at one meter and ts 
sufficient to provide satisfactory reception for noise levels 
below 60 db The 
is also valuable in reducing talker echo at a 
This ettect 


ceived loudspeaker signal is high and occurs primarily 


volume limiting action ol the 
thermistor 
connected telephone results when the re 
on local connections, 

The amplifiers have two stages of conventional Class 
\ design employing input and output transformers with 


The 


have an 


RC interstage coupling transmitting amplifier ts 


factory to “ideal transducer 


1,000 cycles 


the 
db at 


ad juste d at 


gain of 51 per second, For a person 
speaking at 18 inches from the microphone this setting 
produces a line level which is approximately equal to that 
obtained from a 302-type telephone with the same person 
one inch away trom the handset transmitter. A decreasing 
ordes 


amplifier is adjusted to a 44 db gain, which can be re 


high trequency response is provided in to help 


equalize the microphone characteristic receiving 


duced 33 db by the manual volume control. A decreasing 


high frequency response serves to balance the rising 


characteristic of the loudspeaker 


ACOUSTICAL CONSIDERATIONS 


Ul 


i clefinite 


THE MICROPHONE In this set 1s a modified receiver 


unit,’ enclosed in a small case to give it acousti 


Fig. 6. Apparotus box and printed circuit amplifiers 


Rose S pe aker phone 











f 
{ 
| 
{ 


~ BALANCING 
NETWORK 











’ 


VOLUME 
CONTROL 





Fig. 7. Basic circuit of Speakerphone 


! 


chamber volume. Vo minimize irregularities in the trans 


mit response resulting from reflections of sound by the 


desk surface on which the Speakerphone rests, the micro 
phone is mounted in front of the set and as close to this 
surface as possible. The microphone mounted in this way 
gives a response which rises in the high frequency range. 
lo compe nsate for this, an equalizer is connected across 
the unit and the resulting response, including the change 
introduced by the amplifier characteristic, is shown in 
Fig. 10. By experiment, this response has been tound to 
be a good COMPromnise lor speech quality, lor the reduc 
room reverberation, for the reduc 


tion of the eflects of 


tion of echo, and tor the control of the singing chat 


acteristics of the set. Basically, the microphone ts a non 
directional pressure unit, but because of the size of the 
telephone set, it has some directivity at fre quencies above 
1,000 cycles. However, this directivity is small enough so 
that the total variation in transmit level for speech origi 
natiny equidistant from the nucrophone is only about 
> db tor all directions around the set. 

The receive response of the Spe akerphone as shown in 
Fig. 10 decreases at the higher frequencies. This produces 
a more pleasant quality lor speech received from a con 
nected handset t lephone over local lines without a seri 
ous degradation olf articulation on long lines. Because 
the higher frequencies are augmented by the sound dil 
listener's head," 


fraction eflects of the the sound pressure 





aie, BE ae 
RESISTANCE (R) 


oe ? 








b 
RE ACTANCE (Xx) 








(R) OHMS 





-1000 






































20 40 60 80 100 
LOOP DIRECT CURRENT - M.A. 


120 


Fig. 8. impedance of balancing network for different loop direct current 
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at the entrance of the ear canal actually rises at fre- 
quen ies between 1,500 and 3,000 cycles per second as in- 
dicated in Fig. 11. These reflections do not occur with 
the regular telephone receiver held close to the ear. The 
the fre- 
quencies and slightly directional because of its size at the 


loudspeaker is also nondirectional at lowe! 
higher frequencies, A small loudspeaker was selected to 
minimize the size of the desk top components and to pro- 
vide flexibility in placement. 

It has been found that better contro] of the singing 
properties of the set is obtained when the transmit fre- 
quency response is approximately complementary to the 
receive response. In this case, the singing loop has a rela- 
tively flat frequency characteristic which permits maxi- 
mum effective transmit and receive gain. However, a set 


having this characteristic is likely to sing at any fre- 


quency. In order to prevent singing at frequencies above 
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Fig. 9. Maximum gain-variable network compared with 1,000 ohm 


resistance 


1,000 cycles, easily produced by bringing the hand or any 

small object near the microphone, it is better to tailor 

the loop ¢« haracteristic to sing at low frequencies, 
ANALYSIS OF 


SINGING LOOP 


A METHOD OF STUDYING the singing loop is outlined in 
Fig. 12. In this method, the loudspeaker is disconnected 
from the set and a 10-ohm resistance which is equal to the 
nominal impedance of the speaker is connected in its 
place. An oscillator maintains a constant voltage E, across 


the loudspeaker The voltage E,, returned to the 10-ohm 


resistance is measured. The set is arranged on a table top 
in the recommended operating position. The voltage &, 
applied to the loudspeaker is 0.1 volts, which is within 
the range applied to the loudspeaker during normal op 
The ratio of E, to E 


eration of the set is a transmission 
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Fig. 10. Frequency response—transmit and receive 


measurement of the singing loop and is called the return 
The 
greate! than one 


voltage ratio set will sing when this voltage ratio is 


Adjustment of the volume control to a 
lower gain position reduces this ratio and singing will 


cease when the ratio becomes less than one. To obtain 


reproducible conditions, the variable balancing network 


is replaced with a 1,000-ohm resistor and the line termi 


nals of the set are connected to 800 ohms, This produces 


an unbalance in the hybrid coil definite, easily re 


this return ratio is 
that the 


produced amount. A measurement of 


15 


ratio has a fairly flat frequency characteristic with no 


shown in Fig. These data indicate return 


sharp peaks and that singing would occur at a low fre 


quency, about 600 cycles per second which is desirable 
as pointed out previously, 

The 
coupling between the microphone 
With 
trolled by 


other factor influencing singing is the acoustic 


and the loudspeaker 
transducers, 


nondirectional this coupling is con 


the distance between the instruments, becom 


Phe 
missible gain as the distance between microphone 
14 


in this distance allows more gain to be used 


ing less as the distance is increased variation in pei 


and 


loudspeaker is changed is shown in Fig. An increas 


in the loud 


speaker circuit. However, beyond a certain separation 


further increase in the distance between the instruments 


moves the loudspeaker farther from the user and henc« 


causes a decrease his ears for the same loud 


signal 
speaker circuit gain. The optimum practical arrangement 
is to have the user approximately midway between the in 
struments which are separated by about three feet on the 
Fig. 14 that 


erties of the room influence the permissible gain which 


desk top. also indicates the acoustic prop 


may be used in the loudspeaker circuit. In a reverberant 


room having little sound absorption, the permissible gain 
! g littl 1 absorpt the | ble g 


«lore singing occurs is less than that in a room 


with good sound absorption 


‘ 


In experimental sets of this type, reduction of acoustic 


coupling between the loudspeaker and the transmitter 


was attempted by using various types of directional in 


struments for the microphone and also for the loud 


speaker, It was found that low coupling could be obtained 


in a free-ficld room with some combination of directional 
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Fig. 11. Receive response——effect of head diffraction 


instruments, However, this coupling increased consider 


ably in a room having the acoustic properties of normal 


offices. Also, this coupling was influenced considerably by 
the position of ambient objects and persons in the vicin 
The reduc 


ity of the loudspeaker and the microphone 


tion in the acoustic coupling obtained by increasing the 


between the and the 


be 
and ambient objec ts than the reduction obtained through 
TP hie 


greater 


distance microphone loudspeaker 


secs less adversely influenced by room acoustics 


transducer directivity use of nondirectional trans 


ducers also permits flexibility in design of hous- 


ings and the placement of the transducers 
APPLICATION IN THI 


BELL SYSTEM 


Up 
have been put into service by the Rell System companies 
States. They 


extensively 


rO THE PRESENT TIME about 75,000 Spe akerphones 


throughout the United are used in a great 


variety of situations but more in business 


ofhees than in residences. Moreover, there is a wide di 


versity in the type of organizations that have found them 
of value 


the 


limitations and is now being used 


Because Speakerphone is subject to transmission 


sufficient numbers 


have possible over-all impact on customer reaction 


to telephone service in general, a survey was made at the 


consumer level. This was done to determine the degree 


of satisfaction experienced by users of the Speakerphone, 
felt that 


conducted on the 


ind find out whether they it was worth its 


cost to them. Interviews were premises 


of some 500 customers and comparable questions were 


HYBRID 


ag 


ae) 








Fig. 12. Circuit for singing loop study. 
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Fig. 13. Singing loop return ratio showing a fairly flat frequency 


characteristic 


asked ol all 


I here welt 


Thi 


included heavy and light industries, welfare 


ampling covered all types of qustomers. 


organizations, financial institutions, Government agen 


cies, utilities, ete 
It doe not include here all of 


ecm necessary to 


the details of the questions and the extensive analysis 
made ol the answers. It is sufficient to say that 8&5 per cent 
felt 


About 90 per cent were “fairly” o1 


ol the users interviewed that the service was worth 


what it cost “entirely” 


atished with the service. One particular item olf interest 


was that the physically handicapped had tound it ex 
tremely helpful and in some cases were able to contunue 
usclul employment when otherwise they would have been 
Most of the 


the equipment had some limitations and exercised a rea 


unable to do so customers were aware that 
sonable amount of discretion in keeping their usage with 
This is that 


Customers 


in its capabilities made evident by the fact 


25 per cent of the indicated that they occa 


sionally transferred to the rewular handset for transmis 


sion reasons rather than try to use the Speakerphone 


when conditions appeared too adverse 
In analyzing the transmission difheulties that were’ en- 
most ol the untavorable trom 


countered reactiqns were 


the subscriber at the distant end of the connection. Fre 
commented un 


The 


Speakerphone custome) himself occasionally had trouble 


quently he noted a “barrel effect” and 


favorably on this to the user of the Speakerphone 


with inadequate volume on connections involving a low 


volume talker at the distant end of the circuit, or on some 


switched conections which may have had more than avei 


age transmission loss. In some of these cases, he may have 
attempted to correct the situation by turning his volume 
control too high and thus produced howling which was 
noted by the party at the distant end 

The primary purpose of the Speakerphone ts to leave 
the hands free during telephone conversations, In addi 


tion to this primary purpose, however, several of the cus 
tomers noted other advantages. For example, when wait 
ing for the distant party to answer they avoid the neces 
sity for holding the receiver to their ear, and a few men 
tioned the additional comtort and avoidance of fatigue 


There 


comments on group usage 


in the case of calls lasting for an extended pe riod 


were a number otf lavorable 


particularly when small groups were involved, and some 
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Fig. 14. Permissible gain for increasing distance between microphone 
and loudspeoker. 


customers’ stenographers found it useful for taking notes 
without any other special equipment 

In conclusion, it may be said that the present type of 
fills a 


doubtedly continue to expand. If some of the above- 


Speakerphone real need and its use will un- 


mentioned technical difhculties can be overcome an even 


larger field of application would appear to be indicated. 
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Shower Bath for Vanguard Tanks 


One of the Glenn L. Martin Company's high-pressure tanks for the earth 
satellite is heat treated to 970 degrees and then given a quick cold 
quench. The usual tub was out of the question so this shower both was 
devised. Shower consists of many nozzles attached to a circular pipe 
around inside wall of a regular tub. 
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Emissivity Effects on Stranded Aluminum Conductors 


C. S. TAYLOR 


N APPARATUS for the measurement of total hemi 
spherical emissivity of stranded conductor was re 


A 


cently developed. A measurement is made by suspending 
the specimen in the center of an evacuated chamber, heat 
ing the New 


emissivity values of 


specimen, and taking a 


cooling curve 
stranded aluminum conductors have 


about 20 to 25% (per cent); old, weathered conductors 


may have emissivities of 90° or higher. Data tending to 


confirm the values of emissivity obtained are presented 


in the form of actual temperature rises of several sizes ol 
under controlled conditions. It is 


stranded conductor 


shown that the values of convected heat loss obtained by 
subtracting calculated radiated heat loss from the meas 
ured /*r input to the conductor check very closely foi 
both new and blackened conductors 

The temperature rise, upon the passage of electric cun 
rent, of transmission conductor is important to electric 
power utilities. To set limits for peak loading or emer 
gency operating conditions, the value of current is needed 
which will cause the maximum allowable operating con 
ductor temperature 

In the past formulas have been used with an emissivity 
based on meas 


1to0 6°, for aluminum conductor 


ured values for flat plates 


factor ol 


Phe values obtained by the 
method described in this paper indicate that emissivity 
20 and 25° 


ductor blackened by service may be as high as 91% 


con 
> 
Part 


of the surface between strands causes multiple reflections 


values for new conductor vary between 


which approac h the effect of a black body 


H. Ek. HOUSE 


MEMBER AIEF 


Che values of emissivity lor both new and blackened 
conductors have been checked very closely against recent 
temperature-rise test data for a wide range of conductor 
sizes. The method used was to pass current through the 
new conductor until the equilibrium temperature at o1 
95 ( 


flat black, current necessary to maintain the same equi 


neal was reached. After the conductor was painted 
librium temperature was again passed through the con 
ductor, with the ambient temperature remaining as con 
stant as possible. All stranded conductors tested were from 
ordinary mill production, with normal tolerances 

Che heat balance equation for an ove rhead electrical 


conductor during equilibrium conditions is 


l?y + absorbed Solar heat Radiated heat + Convected heat 


Inasmuch as the tests were perform d indoors, the effect 


of solar heat disappears; rearranged, the equation becomes 


Convected heat / Radiated heat, or ¢ / 


for both new and black conductor undet 


The heat removed by convection should approxi 


mately the same 


equal temperature differentials and air velocities caused 


by natural convection 


The results of these indoor laboratory tests on 120-loot 


spans of conductor under tension are shown in Table I, 
together with the calculated values of q and q.. Emissivity 
taken as 0.251 


ind for 


factor for new conductor was which is the 


iveragt of four samples blackened conductor as 


0.91. In the expression for radiated heat, values of tem 


perature and conductor outside di 


imeter ie iccurately measured 





Table I. Test Results of New and Blackened Stranded Aluminum Conductors 


Elective 


Ambient Conductor Resistance 


lemperatare, ¢ Temperature, ¢ ate 


Physical 
Characteristics t t 


Conductor 


Ohms / Mile 


Current 


! 


quantities The power input to the 


conductor was accurately measured 


60-¢p 


In each conductor tested, the val 


Amperes 


heat from both 
black 
the limits 


Dhis 


values of 


ues for convected 
conductor 


ol 


could 


the and 
check 


mental 


new 
within experi 
he 
emissivity 


of 


cml 


error only 


true if correct 


were used in the computation 


Value s ol 
be 


would ( 


radiated heat loss 


sivity which would obtained 


from flat plate tests ause 


considerable error 
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German Radio Observatory Stockert 


T. PEDERZANI 


During the past 20 years the world has been 
aware of electromagnetic radiation from the 
universe. Numerous institutes exist in a number 
of countries for exploration of this radiation. 
The Federal Republic of Germany has now set 
up a radio telescope with an antenna diameter 
of 25 meters for research on the 21-cm radiation 
of interstellar hydrogen. Precision of reflector 
construction and servo technique are unusual. 


ADIO ASTRONOMY, the exploration of universe 
emitted clectromagnetic radiation at wave lengths 


in the centimeter and meter ranges, was started 


after World War II, especially in England and Australia. 
In these countries, radio telescopes have been developed 


which are equipped with antennas of rather large dimen 
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Courtesy Telefunken 


The “Ansbach,"" and 


are compared with the radio telescope. 


Fig. 1 three German radar sets Wurzburg," 


**Riese,"’ 


sions in order to provide the necessary resolution, Some 
have been designed as group radiators, others as para- 
bolic reflectors. Some are of the fixed type, and the radio 
star must pass to be observed; others are movable an 
tennas, which permit aiming at the same point of the sky 
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despite the rotation of the earth. The Federal Republic 
of Germany has erected a radio telescope for the observa- 
tory of Bonn University on Stockert Mountain 
Muenstereifel (approximately 24 
Bonn), at a cost of $700,000. This telescope is the first of 


its kind in West Germany and can receive 21-cm radia- 


near 


miles southeast of 


tion (1,420 mc) emitted by the interstellar hydrogen from 
the Milky Way. 


EFOUIPMENT DESIGN AND MEASURING POSSIBILITIES 


IN THEIR DESIGN, radio telescope antennas are similar 
to the antennas of the radar equipments that were used 
for detecting and tracking flying targets during World 
War II. Fig. | shows the three West German equipment 
types ““Wirzburg,” “Ansbach,” and “Riese,” as well as the 
new radio telescope. The corresponding antenna diam- 
10, 15, 25, 


emits energy and receives a small fraction of that energy 


eters are and 83 feet. Whereas a radar antenna 
again through the same antenna (the portion reflected by 
the target), the radio telescope acts exclusively as a re- 
ceiving device. The reflector must have a large diameter 
in order to obtain a sufficient degree of resolution. 

Phe diameter is about 120 wave lengths, thus yielding 
a width of the directivity pattern of about 0.7 degrees, 
The antenna can be rotated in azimuth and elevation, 
and a servomechanism controlled by a mechanical analog 
computer ensures that the reflector will move in a man- 
ner that makes the antenna always look at the same point 
in the universe. During the observation action, the fre- 
quency of the receiver can be varied continuously by an 
automatic switching device so that radiation intensity 
The 
receiver thus represents a spectrometer. The antenna can 
the 


analog computer by manual control, and further pro- 


versus wave length may be plotted by a recorder. 


also be moved independently of aforementioned 
visions have been made for automatically tracking a fly- 
ing target since there are plans for radar research activi- 


ties.! 
RECEIVER 


THE INTENSITY of the radiation to be received is ex- 
tremely small. It is about 13 db below the noise of a re- 
sistor at room temperature. Because a well-functioning 
1,420-me receiver has an inherent noise figure of about 
8.5, the task is to receive energy which is 21.5 db below 
the inherent noise. Hence, the useful signal is smaller 
than | per cent of the interfering signal. This task has 
been solved by switching the receiver between a fixed fre- 
quency f, and a variable frequency f, and amplifying the 


A special article recommended for publication by the AIEE Committee on Radio 
Communications Systems. 


T. Pederzani is with Telefunken, Ulm-Donau, Germany. 
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difference between the receiving energies. Fig. 


”) 
4 - 


shows 
an oversimplified block diagram of the receiver for better 
understanding. By electronic switching from oscillator Ja 
to Ib (500 times per second), the receiver is ready to 


receive alternately f, and f,. Although the receiver input 


must have a sufhciently large bandwidth because of this 


) 


switching action, the first intermediate frequency (52 mc) 


has only one of 1.4 mc. Further toward the output, the 


it is only 


bandwidth becomes progressively smaller, e.g 


30 ke in the third if stage. After demodulation, the 500 


cycle switching frequency is fed through a selective ampli 
fier toa phase detector where it is detected to the proper 
phasing by a 500-cycle switching pulse before being fed 


into the recorder via an integration device at a time 


In the recorder, the fre 
N olse 


tainable to a degree in this receiving technique 


constant of about 190 seconds 
elimination is at 


The 


measurement of each spectral line takes a few minutes; 


quency spectrum is registered 


oscillator Jb is then adjusted to another frequency by an 
automatic device, etc. By means of a prepared perforated 
tape, the desired frequencies may be adjusted to a certain 


least 4 ke 


It is thus possible to cover a frequency range ol 


schedule at intervals of at and than 


150 ke 
special interest at narrow intervals and another range at 
Its r-t 


section has been placed in a special cabin right behind 


not more 


wider intervals. The receiver is shown on Fig. 3 


the reflector. 


REFLECTOR, BEARINGS, AND DRIVI 


A SECTIONAL VIEW of the system is Shown in Fig 


8. The reflector 


of which 


Cnicire 
consists of a light metal alloy, all parts 


IT he 


reflector’s 


are cloxadized against corrosion inner 


supporting ring is made of steel. During the 
construction, a maximum deviation trom the paraboloid 
1 hie 
with perforated sheet metal, the holes being 10 by 10 mm 


sheet metal looks like a wire mesh but its electrical effect 


shape of 5 mm was noticed reflector is covered 


in size and the connecting straps about mim wide 


is almost that of solid sheet metal. The perforations pre 


vent too strong a concentration ol heat in the focus re 


sulting from sun radiation. This effect already is lessened 


by the eloxadized rough surface, and it also reduces the 


wind load by about 20 per cent, as ascertained by wind 
tunnel measurements 

For the time being, the reflector will be used for recep 
tion of the from. the 


21-cm radiation arriving universe 


Provisions have been made, however, to include the re 
ception of other wave lengths. Because of its small devia 
tion from the nominal paraboloid shape, the reflector can 


This 


limit 


even be used for wave lengths of a few centimeters 
I he 


is set by the size of the perlorations that permit waves of 


will actually be done in the tuture lowe1 


the shortest centimeter to pass. Naturally, longer waves 


can be received without any difficulty. Undoubtedly, this 
will require exchange of the receiving dipole for which 
provisions have been mad 

Vhe reflector rests on a tubular turning axis, suspended 
in a large ball bearing (external diameter about 9 feet) 
and having a bearing at its foot which can be moved in a 
1957 


MARCH Pederzani 


IF- Bandwidth 


~~ 


benergy(K) 


Signal-Noise | 


Receiver 
Noise and 
Background 
Norse 


‘IF -Level during | halfcycle 
*-IF- Level during 2 halfcycie 


1 (420,405! 


t, Frequency 


AF -Band 
filter 
ODic wide 


IF - Band 
filter Demodu- 
30 kc wide lator 


IF-Am 
Antenna Mixer plifier 


aoao 
ona, 


Oscillator 1b 


Recorder 


Ere ia-2 


Oscillatorla 


Fig. 2 


of radio observatory. 


Receiving technique and simplified block diagram for receiver 


cross-slide. In this manner, it is possible to obtain a 


curate vertical adjustment of the rotating axis, Rotation 


in azimuth of the reflector ts accomplished by a d-c motor 


ol approximately & kw via a spur wheel geat Fig. 3), 
| | 


which hangs on the pivot so that it will move along with 


the readjusted axis. It has been secured against joining 


Phe 


lO teet.a 


the rotation by an anchor in the concrete tloor large 


drive tooth wheel has a diameter of about WiaXt 


mum dividing error from tooth to tooth of only 3 mils 


and an error between any two teeth ot only 12 mils 
Winding stairs have been provided in the 


yoke 


Provisions were 


interior ol 


the tubular axis which lead to a contaimming the 


drive lor the rotation in elevation rack 


to adjust the tilt axis by optical means to a position which 
normal to the 


I he 


trol go through 150 sliding contact rings (Fig. 5) 


is exactly vertical axis when bedding the 


tilt axis feeder lines tor the motor and the servo con 


An rl 
cable (52 me) ts also conducted through the center of this 


set of sliding contact rings; yet it does not lead over the 


Fig. 3. Radio observatory receiver without r-f section 
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The 


reflector 


hiding contacts but through a special rotary joint 


vinding stairs also lead to the cabin behind the 


from where the reflector can be entered through a re 


movable trap door, for the purpose of exchanging the 
dipole 

cmbled at the installation site 
lilted as a whole by 


hiv. & 


Ihe reflector was a 


(hig and 7) two cranes, and 


brought into the bearings shows an over-all view 


ol the radio observator 


ERVO CONTRO! 


If THE REFLECTOR WERE EMBEDDED In a rotating axis in 


parallel with the earth axis, it would only be 


necessary 
/ 


Fig. 4. View of radio telescope 


lor radio-astronomical purposes to drive it against the 


earth rotation in reverse sense by 15 angular minutes pet 


time rate As thi parallacts bearmeg has not been 


used but the rotary axis has been placed perpendicularly 


on the earth surface and the tilt axis situated in a right 


angle to this vertical line, the reflector must be moved in 


azimuth and clevation according to a calculable schedule 
These 


crating 


movements are derived trom a mechanically op 


analog computer (co-ordinates  transtormer) 


which is driven by a synchro motor of a 50-cycle a-c volt 


age which is derived trom a crystal. This ensures that the 


drive will always be exactly in time. The output values 


of this computer represent the nominal values for the 


reflector position in azimuth and clevation, The reflector 


can then be servoed with such accuracy that the error 


between electric axis and its indication remains less than 
5 angular minutes 

Phe analog computer used was deve loped from an in 
designed at Collins Radio 


strument Corporation by 


1O8 Pede) 


ani 


TTT 


~ 


a Os ek ee 


‘ 


Fig. 5. Set of sliding contact rings in vertical axis of antenna 


{150 sliding contact rings) 


Hagen. The basic principle of the instrument is a model 


that continuously transforms the co-ordinates in three 


dimensions. The structural type as realized by Schierbeck 


of the Dutch firm of Rademakers is presented in prin 


ciple in Fig. 9. By rotating the semicircular bow around 


the horizontal shaft B, the equipment is aligned to the 


declination of star S to be observed so that the latter will 
maintain its fixed position opposite the base of the equip 
ment when it is operating The angle tormed by shafts 4 
and © re presents the geographical latitude of the observa- 
tion site. The three-dimensional gear chain, consisting of 


links 


semicircular 


three and built into the eq ipment within the 


bow and the U-shaped basic structure, is 
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Fig. 6. Assemblage of antenna at mounting site 
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driven around the vertical axis in synchronism with th 
sidereal time. The rotating and tilting angles then can be 
determined at shafts C and D. The transmission of thes: 
angles to the rotating and tilting shafts of the radio tel 
scope is accomplished by means of a servo control mech 
anism (Fig. 10). With the aid of selsyn systems, the actual 
position of the shaft to be synchronized is compared with 
the wanted position at the analog computer, If there is 
no conformity of the angular position, an a-c voltage ap 
pears whose phase indicates the deviation direction 
while its amplitude reports the deviation size. This volt 
age is fed, after phase discrimination by means of tubc 
amplifiers and upon rectification, to the control winding 
of an amplidyne machine whose armature supplies a d-« 
voltage which actuates the drive motor of the shalt to be 
synchronized. As soon as the latter approad hes the wanted 
angle, the d-c voltage becomes progressively smalle 
Upon angle coincidence, the voltage becomes zero and 
the drive motor stops running 

In order to achieve the required accuracy, the analog 
computer as well as the rotating and tilting shatts are 
each provided with a second selsyn system (vernier sys 
tem); these systems are driven at a higher number of 
rotations. Indication of the actual antenna position is 
obtained also by means of multiple selsyn systems 

In checking equipment accuracy, the result obtained 
from a series of more than 150 measurements was the 


following: 





(Minutes) (Minutes) 
Load on Adjusting Static Angle Error Error with Constant Angle Speed 


Motor (per cent) Average Maximum at 0.5" per second at 1” per second 


Torque 0 +0.2 0.4 0.6 10 
l 


Torqu 100 +0.4 0.5 oF 1 





For the purpose of radar research, the reflector must be 
rotated and tilted at much greater speed (about | degree 
per second). This requirement determines the power of 
the driving motors (servo motors) and, thus to a large 
extent, the total cost of the servo system. For the radar 
system also, target tracking according to the output values 
of the radar receiver is desirable. In each case, it will be 
necessary to steer the reflector into a starting position by 
hand so that as a whole three operating controls are re 
quired; i.c., schedule control, servo control, and manual 
control, 


BLILDING STRUCTURE 


FOR THE BUILDING, the shape of an octagonal pyramid 
was selected. It serves as support to the machinery and, 
therefore, must stand the forces of its own weight, wind 
or snow loads. The choice was between a steel or steel 
reinforced concrete structure. The latter was given pref 
erence tor the following reasons: (a) The forces imposed 
upon the structure were casily withstood and, without 
any great efforts, there was such negligible shifting as 
could have been attained only when using heavy steel 
weights; (b) Steel concrete possesses the very desirable 
characteristic of poor heat conduction so that any defor 


mation of the building due to one-sided exposure to sun 
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Fig. 7. Hoisting the 83-foot antenna by means of two cranes 


light as a result of the long me constants will not be as 
strong as that of a steel structure with good heat conduc 
tion 


\long with the static calculations for the building, the 









































Fig. 8. Over-all view of radio sbservatory 
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A—hourly 


Fig. 9. Schematic model of co-ordinates transformer 


axis; B—declination axis; C——azimuth axis; D—elevation axis 


total shitt of the building top as a result of wind loads 


was also ascertained. Under most adverse conditions, it 


0.6 mm, which means an angular shift of 


This shilt 


will only be 


Approximate ly OF angular minute was calcu 


lated on the assumption that the building must be con 


idercd a girder which is rigidly fixed into the rocky 


ground and which reduces in floor space toward its top 
Phis shitt is far below the shiftings in the machinery part 
those shiftings being within a whole 


I he 


Phe structure weighs about 1,100 tons 


ol the structure, 


angular minute building foundation is formed by 
bedrock 

In order to keep down the heat absorption of the 
building, the eight pillars were provided with a coat ol 
paint from suspension lime material having a light color 


Ihe 


with 


sloping arcas below the windows have been covered 


a special type of roofing material which has an 


aluminized surtace. Phe roofing material chosen was sub 


Fig. 10 functional diagram of servo-controiied reflector 


movement 


Simplified 
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jected to laboratory tests, and its heat reflection coeth- 
cient was found to be especially high. 

The basement of the building houses the transformer 
station as well as a spare power generator set. On the first 
floor, there are rooms for radio astronomy, with separate 
rooms provided for radar measurements, The second and 
work rooms tor the scientists, and 


\ll 


rooms can be heated electrically; they are equipped with 


third floors contain the 


the rotary angle drive is located on the tourth floor 


so-called storage stoves which are run by inexpensive 


night current. They store the heat in magnesite material 


of a very high storage capacity; this material is embedded 


in nichrome wire. The amount of heat needed for the en 
tire house at an outside te mperature of 20 C was found 
to require 165 kw. For an clectrician on permanent duty, 


living quarters have been provided in a separate house 
near the tower building \ dec pP well supplies the water 
from a depth of 400 teet 


CONCLUSION 


Tuts articie describes the equipment design and the 
measuring devices of the West German radio telescope 
for astronomic research. This radio telescope is not the 
largest of its kind (in England, a radio telescope at Jodrell 
about 250 feet, and in 
Delaware, Ohio 


700 feet). 


Bank uses a reflector diameter of 


the United States near there exists an 


instalkation with a diameter olf However, the 


West German raddo telescope is a remarkable achieve- 


ment because of the precision ol the reflector construction 


and its bearing and of the servo technique employed. 


u 
ed 
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Heat Insulators of Pure Gold 


\toms of pure gold are being used experimentally at 
Ford Motor Company to insulate automobile windshields 
and window glass against summer heat rays. Ford re 
search engimecrs say that when glass samples are coated 
with a gold film 30,000 times thinner than a human hair, 
they filter out the sun's heat-producing rays but allow 
cooler beams of light to pass. 

Ford researchers place gold toil and a sample of glass 
plate in a bell jar and then create a vacuum in the jar 
similar to that in a common radio tube. The gold is then 
the bell 


rates” in the vacuum and sprays atoms in all directions at 


melted electrically inside 


jar. The gold “evapo- 
speeds above 5,000 miles per hour. This puts a gold coat 
ing on the glass plate. While the atomic bombardment 
coats the glass, a light meter continuously measures the 
amount of light passing through the glass. ‘The 
halts the depositing process before the coating becomes 


metct 


heavy enough to affect the transparency of the glass plate. 
Ford engineers say the coating process is halted when the 
deposit of gold atoms is 1,000 times thinne than a ma 
measure 


chinist's micrometer can 
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Multiunit N eutralizing Transformers 


T. F. PALMQUIST 


ASSOCIATE 


oP RECENT YEARS there has been a large increase in 
the number of communication, telemetering, pilot 


wire relay, and other control circuits required by power 


utilities in Canada. Service continuity on these circuits 


is of prime importance, and neutralizing transformers are 
required In many cases to maintain this continuity and 
to prevent damage to the circuits or terminal apparatus 
as the result of ground potential rise 

ol 


othe power stations has resulted in consequent increases 


Increases in the size generating, transformer, and 


in potentials which may be applied to communication 
and control circuits serving a power station at times of 
fault on the power system. This has necessitated deve lop 


ment of neutralizing transformers with increased neu 


tralizing capacity, These transformers prevent excessive 
currents and voltages from being impressed on the cu 
cuits, thus preventing protector operation and possible 
circuit failure 

In Canada there have been projected circuit require 
ments of up to 100 or more circuits terminating in the 


] he sé 


quirements are usually associated with large hydroelectric¢ 


larger generating stations extensive circuit re 


developments, some of which form part of the St. Law 
rence Scaway project 
ol 


used to provide 


installations single-unit) neu 


the 


Previously multiple 


tralizing transformers were neces 


sary protection However, the transformers have large 
and complicated wiring requirements 


Multi 


unit neutralizing transformers are quite often a reason 


mounting space 


with consequent increases in Costs and hazards 
inasmuch as the 


the 


able solution to problems of this type, 


space requirements are much reduced and wiring Is 


simplified. 


Fig. 1. Multivnit neutralizing transformer installation 
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Fig. 2. Multiple 


tandem, 


installation of single-unit neutralizing transformers in 


showing plastic transformer covers 


obtained 
iT 
transtormet 
In 


the primary winding consist 


Multiunit neutralizing transformers may be 
10} 


in any size from about 2 to about pairs pri 


mary and secondary windings of ie 


the 
ol 


i 
no, 8 


wound parallel on the transtormer cor ins 
former in Fig. | 
AWG PV( 
sccondary consists of a 26-pair inside wire cable with no 
AWG insulated with PV¢ ' 
ping of two layers of 2-muil thick Mylar 
PV¢ lranstormers 


pall 


(polyvinyl chloride) insulated wire the 


conductor 


per COTE wrap 
with a 


be 


Lit pe md 


outer jacket larger sizes than 


the cable 


mad 


are somewhat impractical because 


comes quite large and difficult to wind there | 


leakay 
creased primary and secondary winding separations, Fig 


» OOOvolt 


in 


creased reactadce as the result generally ith 


| shows a typical installation of a 26-pair neu 


tralizing transformer mounted on channel beams sup 


) 


ported by two poles. Fig illustrates the complexity of 
wiring and the large mounting space requirements W here 


ol 


placed at one location 


a numbe single-unit neutralizing transformers are 


Phe impulse dielectric strength, transmission loss, and 


crosstalk performance of this transformer were dete1 


mined by test and found to be quite satislactory 


AIKLF. Come 
Teche 
October 
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The Role of the 


in Power Applications 


J. W. 


The background of the vacuum switch is re- 
viewed briefly with a view to the development 
of an improved concept of its capabilities and 
limitations in power switching. In addition, spe- 
cific electric utility problems to which the vacuum 
switch 


currently seems to be applicable are 


proposed. 


PL HIN 


switch 


RECEN'I MONTHS 


relatively unknown in the 


the vacuum 


a device powel 


industry until a few months ago, has attracted 


industry. It 
boavc k 


Spe ( iftc 


widespread interest throughout the utility 


coms appropriate, therefore, to review briefly the 


ground of the vacuum switch and to propose 


electric utility switching problems to which the vacuum 
witch seems to be directly applicable, at the moment, 
Some 


tion for the vacuum switch also will be briefly explored 


ideas regarding future potential fields of applica 


HISTORICAL BACKGROUND 


DINTICULLT TO SAY exactly Vacuum switch 


began 


when the 


are because a search of the literature reveals ex 


tensive activity both in this country and abroad during 
the carly part of the 20th Century and the latter part of 
the 19th Century Specify patents relating to various as 
1893: 


thick 


which range in date trom 1893 almost up 


pects ol vacuum switching can be found as early as 


in fact, a recent patent se arch has revealed a very 


book ol prttene 
to the Furthermore, 


present tine the patent application 


activity seems to have been quite large throughout this 
entire period ot tine 

In a relatively recent publication,’ it has been stated 
ynall vacuum switch was built commercially 


1921. The 


patent application activity prior to this date, 


that the first 


by the Swedish Birka Company in eXtensive 


however, 


miatkes it clear that developmental thinking in this field 


had been in process long before this date 
Much of the developmental work in the early days of 


the art was related to the switching of relatively small 


currents at reasonably small voltages. However, in the 


period around 1923, Sorensen and Mendenhall’ began a 
series of extensive tests with the specific objective of de 
termining, among other things, what possibilities existed 
with respect to switching the kinds of currents and volt 
ages Which are frequently encountered in electric utility 


The work of Mendenhall 


Interruptions ot ranging 


operation Sorensen and was 


related to currents from 125 


amperes up to 926 amperes rms at voltages ranging from 
110 volts de up to 11,500 volts ac. 
Rittenhouse—Rol 


20828 -S4 8 ese = 
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Vacuum Switch 


RIT TENHOUSI 
MEMBER 


AIEI 


Phere is litthe question that Sorensen and Mendenhall 
firmly established the fact that interruption of 60-cycle 
loads at frequently encountered power system voltages ts 
within the realm of practicability. They concluded that a 
major limitation on the practicability of this activity was 
the problem, then unsolved, of “making commercial ap- 
paratus with vacuum tight joints, and the climination of 
the use olf liquid air with the vacuum pump.” 

During World War Il, wemendous impetus was given 
to the development of improved vacuum switches by the 
need which arose in the radio industry for switching of 
high voltages in various types of atmospheric conditions. 
For example, much airborne radar apparatus necessitated 
the switching of relatively high plate supply voltages in 
atmospheric conditions that ranged from sea level pres- 
sures to pressures at altitudes in the tens of thousands of 
feet. Furthermore, this switching had to be accomplished 
in spite of wide variations in temperature and humidity 
conditions 

Similarly, the development of extremely high-power 
armed services radio activities, 


kinds of 


programs 


radio transmitters for the 
Voice ol 


mentally 


America activities, and othe govern- 


sponsor d radio transmission sub- 


jected the available switching apparatus to extremely 
high-voltage requirements; yet these same problems were 
almost invariably fraught with limitations on the alfow- 
able size of the switching equipment to be used 


I he 


proved switching apparatus was that the vacuum switch 


result of this combination of demands for im- 


manufacturers quickly availed themselves of the consider- 
able amount of knowledge being developed in the field of 
making satisfactory metal-to-glass seals. 


The development of the technique for accomplishing 


suitable seals between metal and glass also progressed at 


accelerated rates during the war years, because of the 


extensive use that the armed services made ol combined 


metal and glass cathode-ray-oscillograph tubes, in which 
relatively large metallic surfaces had to be sealed to glass 
envelopes, ct 

The improvement in) vacuum pumping techniques, 
inherently 


which accompanied the greatly acce berated 


Government procurement of e. .cuated components, 


coupled with similar improvements resulting from = in 
dividual enterprise before and after the war, greatly re- 
duced the troubles which early experimenters encoun- 
tered in developing and holding a vacuum. 

Closely related to the over-all problem of obtaining 
the difhculty of suitably de 


and holding a vacuum is 


1, Ww 
Joslyn 


Kittent ‘ 
Manvfacturing 
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gassing the electrodes of a vacuum switch. One of the early 
patents relating to the vacuum switch art deals specifically 


and solely with a means of manufacturing a vacuum 


switch by a process which will result in what the holders 
of the patent claim will be a suitably degassed set of 


electrodes he. performance of presently available 


vacuum switches satisfactorily attests the proficiency of 


modern degassing techniques. 


[Hk MECHANISM OF INTERRUPTION 


IN SPITE OF THE EXTENSIVE testing program which has 
been carried out by numerous different organizations in 
recent years, there still seems to be a dearth of specifiy 
knowledge regarding the fundamental mechanism of ar 


interruption in the vacuum switch under alternating 


current conditions, Particularly, this seems to be truc 


with respect to currents and voltages of magnitudes 


which can reasonably be expected in electrical utility 
systems 
Koller 


mechanism of arc interruption for d-c values ranging up 


conducted exhaustive investigations of the 
to 30 amperes and 500 volts. His investigations revealed 
that regardless of how low a pressure exists in the switch 
enclosure prior to are interruptions, the pressure will 
tend to reach an equilibrium value as loads are inte) 
rupted so long as the initial pressure is equal to or less 


lO" The 


actual value of this equilibrium pressure is a function of 


than approximately millimeters of mercury 


several variables, including the material and size of the 
elec trodes, the internal switch enclosure diameter, eu 

\ rather profitable program of research might be on 
designed to establish the switch component dimensions 


which would result in an optimum combination of 


equilibrium pressure, life expectancy, and cost for a 
given set of performance conditions 

Koller discovered that as long as the vacnum is at least 
as low in 10 millimeters of thie 


pressure as merceury, 


initiation of the are as the electrodes are opened stems 
from the fact that, during the initial instant of opening 
the « lectrodes, the contact surlaces quickly deteriorate to 
points, and just immediately prior to breaking contact 
Since all 


of the current transfer will be accomplished through this 


there will be only one pore of actual contact 


single point, the temperature of the electrode material 


will be raised very quickly to such an extent that vapori 
zation will be quite rapid 

\s the electrodes are separated further, almost immedi 
ately alter separation (within approximately a microses 
ond) the extremely rapid rate of diffusion of the ionized 
metallic vapors will cause the arc to extinguish, and the 
metallic vapors will become deionized. As these metalli 
vapors move radially outward toward the switch enclosure 
walls and away from the original position of the are 
stream, they constitute a gaseous material which, immedi 
alter are available to be reitonized 


ately extinction, 1s 


provided that the necessary potential gradient can be 


established across them. 
In a d-c system, Koller observed that, within approxi 
the initial are 


mately 14 microsecond after extinction, a 


sufficient potential gradient was developed to reionize 
Rittenhouse 
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the diffusing vapors, and thereby to establish a new arc. 
Following this are initiation, the cycle of interrupting and 
re-arcing seemed to repeat itself in a cycle which con 
sisted of approximately | microsecond of arcing time fol- 
lowed by approximately 4 microsecond of extinction 
time. 

Ihese cyclic bursts of arcing seemed to continue as the 
electrodes of the switch were pulled further apart from 
each other, until finally the rise in voltage across the dif- 
fusing gases was no longer sufficient to reionize them to 
re-establish the arc. 

Koller further observed that, in addition to this series 
of arc bursts, the interruption of some circuits may be ac 
companied by an additional breakdown phenomenon 
alter the normal series of arc bursts has been compl ted 
is said to result from a re- 


This additional mechanism 


covery voltage across the switch which, after the initial 
series Of are bursts had been completed, establishes a po- 
magnitude that re 


Koller 


quite frequently this re-ignition through 


tential gradient of such ignition 


observes that 


field 


phenomenon is immediately followed by a second set of 


through field emission can occu 


cTnission 


are bursts. It is suggested here that the toregoing addt- 


tional breakdown phenomenon may, instead of being a 
true field emission mechanism, result from the tonization 
of minute quantities of residual gas which are absorbed 


in the hot contact surfaces as they cool alter each ex- 


tinction 
It scems almost fundamental that the mechanism of in- 
terruption outlined by Koller for the d-c case (in which 


currents of 30 amperes were considered large and volt 


ages of 500 volts were the maximum employed) will not 


necessarily represent the total phenomena encountered 


in power systems involving large a- voltages and cur 


rents 


kor ¢ imple, when the witch electrodes are subjected 


o bombardment by particles accelerated through po 


tential gradients established by thousands ol volts po 


tential difference, and when these particles are available 


in such large quantities as would exist when currents 


may be as high as thousands of amperes the eftects olf 


magnetostriction in reduction of the diffusion rate of the 
olf 
the 


gaseous Vapors and the potentiality s ol radiation 


the radiant liberated at 


W ill by 


terrupuion mechanism, It ts possible 


encrey 
which 


hoy evel 


vapol particles by 
the in 


that all of 


the phenomena which Koller observed may be present 


clectrode surtaces acto mifluence 


even during high-voltage high-current a-c are interrup 


tions, but that they will simply be supplemented by 


other phenomena which are peculiar to high-voltage high- 


current a-c inte rruptions 


\ HYPOTHESIZED MECHANISM 


IF THE FINDINGS OF KOLLER are combined logically with 


some well-established facts, a reasonable guess as to what 


happens during the interruption of a-c voltage ind cur- 
rents can be made 

Let it be assumed first that the interval being discussed 
in the following ts confined to a single half cycle of the 
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current wave. Furthermore, let it be assumed that the 


system voltage is in phase with the system current so that 


half 


switch 


throughout the inusoid being discussed the voltage 


will be 


through the switch, and a current interruption at the end 


cross the in phase with the current 


of the half cycle will be accompanied by no transient volt 


ape Under these conditions, the interruption being 


tudied is simply a direct-current case in which the volt 


age and current vary but at no time do they reverse in 


direction 
In 


LOTINGS 


facilitate let the 


threshold 


defined as tollow 


order to subsequent discussion 


voltage and “threshold current” be 


1. Threshold voltage is that potential difference across 
the vacuum switch which wall produce sufhcient accelera 
tron ol the gaseou partie les in the arc stream to iMmipart to 
them enough kinetic energy to result in high energy radia 
lion as a consequence of collisions of these particles with 
othe particles in the switch envelope or with the con 
tacts 

” ‘Threshold current is that value of current which, as 
an arc between the vacuum switch electrodes, produces a 
magnetostriction effect (the constriction ol the cross sec 
tion of the column as a result ol forces 


are magnetic 


within the arc stream) that is relatively negligible in com 
parison to the diffusion effects resulting from the thermal 
ener stream, 


» of the gaseous particles in the are 


that both of these 
the 


It is immediately apparent, of course, 
hold 
hall cvcle 


thre values are undoubtedly variables during 


beimg studied because of the following 


| I hie 


result of 


electrode separation will be a variable as a 


the tact that the switch contacts are actually 


being separated consequently, a piven potential differ 


ence across this separation will yield a different potential 
gradient within the interelectrode space at each instant 
ol time 

2 Within 
will be 


which exists 


hall 


Val iable 


the cycle being studied, the actual cur 


rent value therelore, the thermal energy 


umong the various particles within the are 


stream will also be subject to some variation 


hall cycle 


exceed 


It, during the being studied, the current and 


voltage crest never thei respective threshold 


values, it 1s probable that the phenomenon described by 


Koller will exist, except the relatively constant frequency 


ol arc bursts and interruptions may not be so constant 


This is just another way olf suggesting that the half cycle 


being studied resembles a simple d-c case involving small 


Koller 


half evele 


voltage s and currents as studied by 


If the 


reaches values 


voltage during the being investigated 


in excess of the threshold voltage, then it 


is reasonable to expect that there will be present tend 
encies to maintain the vaporized particles in a state of 
ionization as a consequence of high-energy radiation, and 
‘the amount of such radiation ts likely to vary in some way 
with the deviation of system voltage above the threshold 
voltage 

It is conceivable that such radiation might be present 
in sufficient quantity to reduce greatly or even eliminate 
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the extinction time from the cyclic bursts and extinctions 
which were revealed by Koller. 

Similarly, if the current during the half cycle being 
investigated actually exceeds the threshold current by an 
appreciable amount, it is conceivable that the cyclic ex- 
tinctions observed by Koller might be eliminated from 
the mechanism of interruption as a consequence of the 
inhibition of diffusion which might result from excessive 
magnetostriction effects. 

Logically, then, if both threshold voltage and threshold 
current values are exceeded during the half cycle under 
study, there would be an even greater probability of the 
elimination of the cyclic arc bursts which Koller observed 
to precede the final arc interruption. 

In the more complex case involving interruption of the 
current in a circuit which is not operating at unity power 
factor, the foregoing hypothesis would be modified solely 
by the manner in which the circuit parameters influence 
the time relationships that exist between the periodic 
variations of effects, thermal 


magnetostriction energy 


levels, and potential gradients within the are stream, 


PEST RESULTS 


A THIN THREAD OF CORROBORATION for the foregoing 
hypothesis seems to exist in the observed fact that in low 
a-c voltage and current switching applications, the cur- 


be 


chopped instantaneously to zero from whatever value it 


rent wave frequently appears on oscillograms to 


has at the moment the vacuum switch is opened, In such 
the and cu 


the 


that the system voltage 


threshold 


CASCS, suggestion. 1s 


rent are below their respective values so 


phenomena obseryed by Koller in the d-c case appear to 
be almost directly applicable 

Specifically, in tests conducted by the H1-Voltage 
Equipment Division, Joslyn Manufacturing and Supply 
maximum voltage and 
140 and 30 


amperes a-c, respectively, this chopping phenomenon was 


Company, in circuits involving 


current values of approximately volts a 
present to such an extent that very high transient voltages 
were induced across the inductive components of the cit 
cuit. In fact, some of the transformer windings were ac 
tually punctured by the induced surges 

Oscillograms made during additional tests by this com- 
pany in circuits involving voltage and current values of 
15 kv and 750 amperes seem to be devoid of any evidence 
during these 


of such current choppit Furthermore, 


ig 
tests, there were no apparent transient overvoltages gen 
erated since, without exception, the int rruptions seemed 
normal current zeros 


the 


to occur at 


Although foregoing evidence is far from con 
clusive, it indicates some basic change in the mechanism 
of interruption as test voltages and currents are increased 
The exact values of voltage at which the change would 
occur, for a specific test current and a specific switch, have 


Neither 


rent been established for a specific voltage 


not yet been established have the values of cur 


at which the 


change will occur. Certainly, from the standpoint of 


academic interest, these areas of study seem worthy of 
pursuit, 

It is significant that extensive field studies have been in 
ENGINEERING 
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progress tor several months, and laboratory test programs 
currently are continuing at accelerated rates. Reports ol 
many of these installations and test programs can be 
found in the technical press 

Ihe discussions which the various publications in this 


field have 


panied by extreme attitudes of optimism. While this en 


triggered seem almost invariably to be accom 


thusiasm is commendable and is, no doubt, evidence of 


the kind of vigor and drive which will ultimately be ne 
essary to perfect the vacuum switch as a piece of standard 


electric utility equipment, it should be viewed, at this 


stage of the vacum switch art, with a cautious attitude 


Vhere is little question but that outstanding perform 


ance records can be substantiated by actual test data in 


many instances, As a matter of fact, test results achieved 
by the Hi-Voltage Equipment Company on a single Jen 


nings Radio Manutacturing Corporation type R-& switch 


are quite impressive; but if they are viewed without the 


necessary caution, they are likely to lead to an exuberance 
which can result in premature establishment of unwat 
ranted operating ratings 

One such set of tests, for example, involved switching 
an inductive load of 750 amperes at 15 kv and 0.22 power 
factor rept atedly with the normal vacuum switch contact 


) 


opening of approximately 5/32 inch. After repeated inter 
ruptions in this circuit, the contact opening of the vac 
uum switch was progressively reduced until a maltune 


Phi 


ata contact opening of only 0.020 inch 


tion olf the switch occurred malfunction occurred 


In other words 


this switch, which has since been superseded for mans 


powe) switching applications by an improved model 


successtully interrupted 750 ampere it i5 kv and 0.22 


" 


power factor lag repeatedly with contact separation 


ranging from ipproximately inch down to 0.020 


inch 
\lte 


x paration 


the restrike which occurred at 0.020-inch contact 


the separation was increased to 0.031 inch 


Repeated inte rruptions of the foregoing values were cai 
with no further evidence of internal 


ried out successfully 


restrikes. Fig. | contains several typical oscillographi 
representations of the vacuum-switch operations in the 
loregoing Lests 

tends to 


kind of 


but it is 


Certainly, this performance inspire 


enthusiast acceptance Imperative that it be 


taken into consideration that this was a single test peci 


men which very conceivably might have received a better 


than-average degassing preparation and a_ better-than 


average pumping cycle Betore any reasonable confidence 





Fable 1. Proposed Interrupting Ratings of Jennings R-9-G Vacuum 


Switch at 15 Ky, ems 


Number of 
“Break Only Number of 
Operations Break 


Operating 
Make 


Operations 


Current and 


Ampere» 
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Fig. 1 
600 amperes at 0.22 power factor, lagging 


Oscillographic recordings of vacuum switch interruptions of 13.8 kv, 
In each pair of traces, the 
top trace is voltage across the vacuum switch terminals and the bottom 
trace is the current through them. The third pair of traces represents a 


malfunction of the oscillograph and vacuum switch synchronizing circuits 


in vacuum switch ratings can be established i statisti 


cally significant sample of production-run units must be 
ubjyected to exhaustive tests 

At the 
facture! demonstrated 


held ol I his 


Jennings Radio Manutacturing ¢ orporation, | 


present time there 1s only one domestic manu 


ol vacuum switches with aboalitse 


manutlacturer, th 


pr 


im the powe! witching 


enthy 


supplying the icuum clements for all vacuum itch 


being pre ented to the utility industry. As an example of 


the attitude of this « id potential vacuum 


I hie 


embod 


OMpally Lor 
ible l il¢ pre 


vitch 4 


cnt al 
bine h 


predec qT 


ratings, the data of I 
to the R 


int 


witch 


data relate ly VacuuTn 


numerous sini over tit 
the /?-S, which 
held in 


It must be pointed out that I 


Hproveme nt 


the test pecimen in many ol the earls 


tallations 
dor s hot cre 


ible I 


urrently 


pre 


ictual rating values which are ¢ considered tinal 


by the manutacturer, It simply represents the hoped lor 


ratings which, it is believed, will result trom extensive 


laboratory testing routines currently in progre Such 


involve statistically 


ible I ¢ 


testing routines must necessarily 


nificant samples belore the thucs in f 


idered is ¢ tabli hed ratings 


that, in testing to destruction 


fully 


ithout 


It is of academic interest 


volts ha been inter 


R-9-G 


> Stn) impere if SOO icc? 
itech 


Here 


tinit 


rupted yd tire ith an 


ible vi 


hormance i t! 


ipprea 


ible damage to the teh iwain thi per 


ingle mad hethes 


continued testing il cve reasonably ¢ 


pectable performance ipabilits ol thi witch i et to be 


determined. It seems of interest, however, that laboratory 


test routines are now approaching values which begin to 


encroact upon the « ipabaliti ol small tault-interruptine 
ce Vice 


It i 


value > ol 


ilso significant that in arriving at the 


lable I, 


through a 


proposed 
Je nnings has tested over 1,000 vacuum 


witche minimum of 50 operation ich 


Switch 


oO] Vacuum 





Many of 
thousands of ope rations, and one of them has in 
18 kv 0.7 
7,000 


these 1,000 units were subjected tO aS many as 


several 


terrupted 600 amperes at and power factor 


(lagging) approximatels times without damage 


APPLICATIONS IN UTILITY SYSTEMS 


kinds of 


might as 


Berort , DECISIO can be made a to the 


switching problems winch an electri utility 


sign to a vacuum switch for solution, the specific techni 


the 


\mone 


cal and economic capabilities and limitations ol 


vacuum switch must be taken into consideration 


the factors which deserve attention are its extremely high 


rate e ol diclectric strength during a current inte: 


ruption, if iUmost-complete freedom trom maintenance 


requirement and its relatively high cost. In addition, the 


characteristt because 


which 


corrode if 


vacuum itch exhibits long-life 


ol its freedom trom such things as oil become 


polluted or oxvven hich tends to Contac 
Within the limitations imposed by the proposed rating 
ol I ible I if 


of doiny 


ippcar that the vacuum itchy 1s ¢ ipable 


xcellent almost any utilits 


More ¢ 


ith ¢ itching job in} 


appl ion ielul analysis of the fact howevel 


will mound thre ipplica 


tend too create tr) atl OF Catttion 
tate 


Phe vers 


tion ol vacuum to the interruption of highly in 


ductive current fast interruption of 1 hich it ts 


capable and tt ional tendency to chop current 


nme ! 
high transient voltages in the 


highly 


Wwive tend to produce ver’ 


circuit being interrupted, In case of inductive cir 


cuits (lor ¢ irnnpale mm the mterruption of transformer 


magnetizing current the absence of extensive test data 


with hich town pire conhdenc yu tifie caution 


As additional testing proceed ind as more is learned 


mechanism of 


probably will bye 


about the exact Interruption In a-c Case 
eliminated, For 


highly 


lov tition 


how 


vitching 


thi need 


thre present ever, it SCCTINS ¢ ential that these 


maductive ipplications be approached vw 
propel 


Detailed 


1¢ pect 


tudies of the fundamental spect ol muum 


currents 
There i 


than 


switch behavior in switching small inductive 


certainly could add much te present knowledge 


some indication that thi vitch exhibit more 


expected the propertse of an oscilla 


I hie 


they ii¢ 


might normally be 


tor in such switchin ipplication distribution. of 


how related to noi 


could by 


its resonant lrequencn and 


rmialls ex pectable () Ol transtormer primar 


the subject of much study 


he extreme hivh rate ol vrowth of diclectru treneth 


inn the rcultimn 


ideally 


switch during an mnt rruption makes it al 


mhiost uited to the switching ol CUpacitive loads 


this property ol the switch give it an excellent 


trike 


CC COPTER PALIN 


because 
to climinate ve 

which 
So lat thre 


ability ind consequent system ove) 


voltage olten Capacitive vitching 


technical capabilities ol the vacuum 


ideally 


within the 


switch are concerned, it uited to switching all 


kina: ol Capacitive load limits ¢ tablished by 


Pable | 


virtually 


but the high cost of the itch as it exists today 


eliminates its applicability to small pole lop ca 


bank 


Svstcin 


encountered in a dis 


oul filled 


oO) pel phrase 


uch ' might he 


T hie 


at prices ola 


prac ito 


tribution availability. of small 


switch hundred dollars on 


ttenhouse Rol 
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with which to switch pole-top banks of as much as a 1,000 
kva at 15 kv makes the cost of pres ntly available vacuum 
witches prohibitive in such applications 


As production quantities mcrease, and as the industry 


accrues the improvements in manufacturing techniques 


which almost inherently accompany such increases, the 


cost of vacuum switching equipment will be reduced. As 


this reduction develops, it seems quite probable that the 


vacuum switch will creep more and more into the field 
of automatic switching of pole-top capacitor banks 
In problems of switching relatively large station type 


capacitor banks (as much as 5,000 kva at 33 kv), the eco 


nomics of a vacuum-switch installation seem a little more 


reasonable, and it is quite possible that in this field wall 


come some ol the very early field experience with thes 


switche \ number of experimental installations in this 


kind olf application are now being made, in addition to 
P} 


those which have been in service lor some time it 


cems positive that within the next few months an im 


pre SSIVE pe rlormance record under fie ld conditions should 
be avathable for examination 


\nother type of application which has been made by 
ome manufacturers and which looks quite promising is 


field of I hie 


vith this type of application are well established, and the 


im thre linn problems associated 


dropping 


! 
cost of using conventional oil-switch equipment, in such 


well 


lines 


ipplications, are known, In dropping long sections 


ol high 
distinct technical advantage over more conventional ap 
likely to offer 


voltage the vacuum switch not only has a 


paratu but also itt appreciable eCCO 


nomic advantage 


So far as line sectionalizing devices are concerned (the 
held which presently seems to be covered by small horn 


fiber likely 


switch thre 


devices it does not seem that the vacuum 


will make great inroads in immediate future 


This observation is not based on an assumption of tech 


nical inability of the vacuum switch, but rather on the 


high cost of the device 

In spite of the extreme treedom of this equipme nt from 
maintenance requirements and in Spit ol its long lik 
expectancy, it probably will be some time betore installa 
tions can be justified cconomically in competition with 


horn-fiber equipment which can be bought for prices 


ranging around S100 pe phrase 
It is 


vitch, in 


significant that tests of the ability of the vacuum 


this category of switching, are currently in 
process in field installations of preproduction models, and 
Neverthel 
with the 
will 


in this category 


these 
knowl 
probably 


no basi problems are anticipated 


field installations are being mace prior 


edge that economic considerations pre 


clude any tuture large sales volume 


On the basis of presently available test data, it does 
not seem reasonable to expect that the oil circuit breaker 
will be 


Certainly 


replaced by vacuum equipment in the near tu 


nical and physical advantages over existing oil and an 


ture Vactuuin equipment numerous tech 


blast devices, but only the most meager olf exploratory 


investigations have been conducted to date in the switch 


breake! 


is concerned, in 


areas now covered by large circuit 


\s fay 


ny 


as the small oil circuit recloser 
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lypical of the devices which are currently being d 
veloped in the switch industry are the experimental 
switches shown in Figs. 2 and 3. It is obvious from these 
illustrations that in this case the vacuum element has 
been attached as an accessory to one pole of a conven 
tional gang-operated disconnect switch. In this form, the 
vacuum switch can be applied to a wide variety of utility 
switching problems without the necessity of acquainting 
operating and engineering personnel with any new in 
stallation procedures In tact, this kind of equipment 
can frequently be installed even without modification to 
existing switch installation structures 

Additional embodiments of the vacuum switch for 
utility installation involve use of the vacuum element in 
i solenoid-actuated scheme, so attachment ol this cle 
ment to a gang switch is not contemplated, In this em 
bodiment, the vacuum switch is simply arranged tor 
mounting on crossarms or in any ol the various manners 
in which currently available load-switching devices can 
be mounted. They can be provided either tor solenoid 
operation in response to tim clocks, relay or super 


visory commands, or tor manual operation 


CONCLUSIONS 


Fig. 2. One pole of a 15-kv gang-operated disconnect switch equipped IN SUMMARY, it can be said that the vacuum switch, a 
with @ vacuum switch interrupter unit it is emerging trom the radio industry into the utility in 
dustry today, has an extensive bac kground ot tee hnologi 
cal development. It certainly is far from being a new de 
vasion of its field by the vacuum device will probably not yice, and its basic reliability is exceedingly well estab 
be very far into the future, but even here a great deal of ished in installations throughout the radio industry, 


developmental work will be necessary before any major many of which have been in service for over a decade 


inroads can be anticipated Steps must be taken, in making the transition from 


well-established fie lds ol wide application to the electri 
utility industry, which are essentially a series of some 
what tedious developmental projects. It is true that there 
are some modifications in fundamental thinking which 
are necessary in making this transition, but it 1s believed 
that these modifications will not be as time consuming 
as will be the tedium of the test program that must be 
pursued in order to insure reliability 

The potentialities of the vacuum switch in the utility 
field seem large, but in order for these potentialities to 
become realities, it is imperative that current develop 
mental programs be pursued to finality with a spirit of 
comple t¢ Co-Op ration pre V riling between re pre Cntative 
of the utilities and the switch manutacturing indust 

\ ulMing that a cautiou ind studied ipproach is made 
to cach new step in the developmental proc ind a 
suming that no member of the de vclopmental team al 
lows his enthusiastic exuberance at early successes to goad 


him into illadvised test installations which exceed the 


present capabilitue ol vacttum switche i certain and 


teady progress seems inevit ible 


KEEFER 


Fig. 3. One pole of a 34.5-kv gang-operated disconnect switch equipped 


with a vacuum switch interrupter unit 
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SUPERMENDUR 


A New Rectangular-Loop Magnetic Material 


H. L. B. GOULD D. H. WENNY 


Characteristics of Supermendur, a new vana- vanadium, 49% iron, and 49% cobalt. Previous to this 
dium-iron-cobalt alloy with exceptional mag- investigation, considerable work on Fe-—Co alloys was 
netic properties, are discussed. Advantages in- done for the U.S. Army Signal Corps by the Allegheny 
clude low coercive force, low hysteresis loss, Ludlum Corporation 

high permeability, and high remanence, This Experimental lots of Supermendur measured at room 
material promises to be of value in telephone temperature gave the following magnetic results: 


; : os pati “ey 
receiver diaphragms, miniaturization, high Maximum permeability—66,000 at 20,000 gausses 


Remanence—21,150 


Coercive force—0.26 oersted 


temperature applications, and switching and 
memory devices. 


Saturation—24,000 gausses 


Flux swing—45,150 
N RECENT YEARS there have been many new de- 


velopments in ferromagnetics, Among them are note It is significant that this material has established six new 
orthy achievements such as Supermalloy and = the records in comparison with previous iron cobalt alloys 
ferrites. However, the absence of any recent improvement 


1. Lowest coercive force 


in magnetic materials for power work was apparent, in 9 | none 
« LOWCS IYSTETCSIS LOSS 


3. Highest maximum permeability 
1. Highest permeability associated with highest flux 


density* 


5. Highest remanence* 
6. A rectangular hysteresis loop with the greatest flux 


+ 


swing from minus remanence to plus saturation ® 


Because this alloy work hardens slowly, it can be cold 
rolled from 0.090 inch to less than 0.001 inch without 
intermediate softening treatments. For years hysteresis 
loss and poor malleability have been the main obstacles 
to the more general use of these alloys. With this develop- 
ment, the system of alloys with the highest saturation 


4 PERMENOUR | known can be used to advantage in many applications. 
46 OERSTEDS 








MELTING AND PROCESSING 


AN ALLOY with a nominal composition of 2°) V, 49°; 

Fe, 49°, Co was made using the highest purity vanadium, 

iron, and cobalt commercially available. ‘These materials 

Hysteresis loops of 0.004-inch 2V Rermendur and were melted in a controlled atmosphere furnace using 
inch Supermendur wet and dry hydrogen, and cast into an ingot weighing 
25 pounds. The raw materials and the melting procedure 

were selected with the utmost care in order to minimize 


the concentration of interstitial impurities in the alloy 


asmuch as the introduction of grain-oriented silicon steel It is important that purification be accomplished in the 


had occurred more than 20 years ago melting stage because this alloy system has a phase change 


This article presents the status of a new material which — that limits the final heat treatment to a relatively low 


we have called Supermendur. It is a purified vanadium temperature. This is in contrast to other soft magnetic 


iron-cobalt alloy with exceptional physical and magnetic alloys which can be purified by a heat treatment at high 
properties.’ OF a number of compositions prepared to mperatures after all processing is completed. Chemical 
date, the best characteristics have been obtained with 2 analyses of the 25-pound melt reported a composition by 
weight of 1.96 vanadium, 49.97% iron, and 48.77% co 
balt which is within the limit of error of the ana 


lytical methods of the 2% V, 49% Fe, and 49°, Co 
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Fig. 2. Magnetization curves for important magnetic materials 


desired. ‘The carbon and sulfur 


0.01% 


contents were less than 


The spectrochemical qualitative determination 
reported only faint traces of aluminum, calcium, and 
coppel 

The ingot was hot rolled in two stages as follow 
1,200 © 11% inches 


at 1,000 C trom 


first 


reduction at from to l% inch: and 


second, reduction 
\t the strip was quenched in ice water trom 
910 C to obtain a 


the desired 


14 inch to 0.090 inch 
this size 
malleable 


structure for cold rolling to 


thickness.' Good cold-rolling characteristics 
are vital to the processing of vanadium permendur be 
cause many applications require cold reduction to thin 
gages 


cult 


This type of alloy, as normally produced, is dith 


to process and invariably needs several softening 


treatments for rolling to thin gages 
The response of Supermendur to the quenching treat 


ment is very eflective. It develops a malleability which 


persists and permits a cold reduction of 99.6° from 0.090 


to 0.0003 inch without intermediate anneals. For the first 


time, an iron—cobalt alloy is available thickness of 


less than 0.00] 


ata 
inch. This severely cold reduced strip 1s 
back 


For heat treating and testing, the material was cold rolled 
to thicknesses of 0.004 inch, 0.002 inch, and 0.00] 


ductile and can be bent on itsell without fracture 


inch 


insulated with magnesium oxide, and wound into toroidal 


cores: 
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HEAT TREATMENT 
If HAS BEEN ESTABLISHED that the purity of the hydro 
gen used in the annealing process ts extremely important 


are not critical, provided they are reasonably 


to prevent contamination temperature time, and 


cooling rate 
controlled. The heat treating temperature should be be 


low the tlpha gamma transtormation 


X50 ¢ ) 


pom (approxi 


mately If this transformation temperature is ex 
cecded, the degraded by 


The bye 


duration to remove strains and to promote grain growth 


magnetic properties are a phase 


change time at temperature should ol sufhcrent 


and purification, A normal cooling rate of approximately 
1 C per minute is suitable. A very fast cool o1 quené homay 
produce strains in the material and a very slow cool may 
produce an excessive amount of ordering. Fither of these 
produces a material with interior magnet properties 
For optimum properties the final heat treatment should 
field ol Since 


Curie point is not exceeded in the final heat treatment 


be in a magnet 1.0 oersted or greater the 


any residual magnetism present in the core material 


I he 


cle quate 


is 
retained and has the effect of an applied held inter 
mediate quality obtained thereby may be for 
SOIC 


I he he 


Various periods of time in dry hydrogen at temperatures 


ipplications 


toroidal samples of tape were at treated for 
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Fig. 3. Exciting-current characteristics of toroidal cores of Supermendur 


and grain-oriented silicon steel 


slightly below the alpha gamma transformation point 


(approximately 850 C). A magnetic field of approximately 


6 oersteds was applied during the heat treatment 
TESTS 


Dik MAGNETIC PROPERTIES of the sample s were obtained 
from hysteresis loops taken with a Cioth recording flux 
meer Phe coercive force and remanence of samples at 
lable I 
Hysteresis loops for O.004-inch Supe rmendur and 0.004 
The 


establish 


three thicknesses are given in 


inch ordinary 2V permendur are compared in Fig. | 


low coercive force and high remanence clearly 


Supermendur ay an improved magnetic alloy, Typical 


BH? curves tor Supermendur and other commonly used 


9 


magnetic materials are shown in Fig \ quadratic ordi 


nate is employed to expand the scale. It shows Super 


mendur in the area of the B-H1 plot which was unoc 


These 


should be a boon to design engineers interested in reduc 


cupied by any mapnetie material new properties 
ing the size of power coils, Excitation and core loss curves 
toroidal cores of 0.001 
md O.004-inch 
bigs, 3 


transtorme 


lor and 0.002-inch Supermendut 


grain-oriented silicon steel are 


| he s¢ 


material 


given in 


and 4 curves which are used to evaluat 


core indicate that coils with thes« 


Supermendur cores would have approximately 30°) more 


power output than coils having grain-oriented silicon 





Table I Properties of Supermendur at Different Thicknesses after 


Heat Treatment in a Magnetic Field 


Vhickness, inehe Coercive Force Remanenee, gs 


0.004° 1,150* 
0.00 1,44 


0.001 
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Fig. 4. Loss characteristics of toroidal cores of Supermendur 


ond grain-oriented silicon steel. 


They also indicate that the 


advantage on an ampere turn excitation basis would be 


steel cores of the same size 


even greater percentagewlse, 
For magnetic amplifiers, the high flux density means 


that their size can be decreased about 20°. for the same 


output, The precipitous sides of the hysteresis loop means 


that their gain can be increased by as much as 80°) com 


ou 
pared with amplifiers which currently use grain-oriented 


silicon steel, In circuitry requiring high amplification, 


this increase in gain makes it possible, in some cases, to 


reduce the number of stages from two to one. 


STRUCTURE AND THEORY 


Pik PROCESSING BEHAVIOR and magetic characteristics 


of vanadium-iron—cobalt alloys are controlled by thei 


purity The excellent properties obtained with super 


mendur are a direct result of the high degree of purity 


obtained with this Composition, 


Correlations between the structure of this material and 


its physical characteristics is not clearly understood, Ac 


cording to the constitutional diagram, cooling iron 


cobalt alloys from the molten state involves not only a 


phase transformation ol the lace-centered cubic structure 
structure 


X-ray 


(gamma) to the body-centered cubic (alpha), 


but also an order-disorder change.‘ analysis of 


Supermendur shows only the presence of the alpha phase 


in this malleable material at room temperature 
\fter 


consists of relatively large grains 


the final magnetic heat treatment, the material 


X-ray analysis gives no 
evidence of 


texture. In other words, Supermendur is not 


grain-oriented when annealed in a magnetic field. Oxides 
having a spinel structure (ferrites) have been detected in 
the material by electron diffraction, but to what extent 
they are present and the nature of their effect on the 
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Fig. 5. Supermendur, 0.004-inch—aonnealed structure. 


properties of the alloy have not yet been determined 


Magnetic powder patterns ol the annealed material 


show magnetic domains oriented in the direction of the 


magnetization applied during heat treatment.’ Figs. 5 and 
6 are photomicrographs of annealed and unannealed 


They 


rolling of the 


0.004-inch Supermendu show the fibrous texture 


oriented in the direction ol unannealed 


Supermendur and the large grains and random orienta 


tion of the interesting to 


annealed Supermendur, It is 
note that the grains in the annealed sample may extend 


| he sé 


oxides dispersed in the crystals and then boundaries 


clear through the lamination figures also show 


CONCLUSION 


SUPERMENDUR, with its many desirable characteristics 


should be particularly useful tor powe! application Ix 
solt 


cellent rolling properties place it with the other 


magnetic materials and permit cold reduction to the thin 
Magnets 


gages so vital to modern requirements chat 


density, low hysteresis, low 


high 


rectangular hysteresis loop with per 


acteristics such as high flux 


COCTCIVE Loree high PCTHANCTICE perine ibility il 


high flux density 


pe ndicular sides, and high Curie point should be of con 


siderable value in meeting the demands of desien engi 


necrs 


Ac the present stage ol development this material ap 


pears to have advantages tor use in power translormers, 


pulse transformers, magnets amplifiers tclephon re 


ceiver diaphragms, and switchings and memory devices 


Supermendur answers the need for an outstanding mag 
netic material at high flux density and should become a 
valuable addition to the list of important magnetic ma 


terials 
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0.004-inch—rolled structure 


Fig. 6. Supermendur 





This 330-ky air-blast circuit breaker, the largest installed in the 


United States, was manufactured by the Brown Boveri Corporation, New 


ever 


York, N. ¥. Opereting in the Lima, Ohio, plant of the Ohio Power Com 


pany, it is one of two such breakers in the American Gas & Electric System 
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A Modern Industrial Laboratory 


1... BRATS 


MEMBER 


Industrial laboratories are playing an increas- 

ingly important role in providing manufacturers 

with information needed in the design, develop- 

ment, and production of better products. The 

function and operation of the General Electric 

Company's new Industry Control Laboratory are 
described. 


number and size of industrial 


a Hk GROWTH in 
laboratories is an indication of the important part 
they play in a progressive industrial enterprise, Not 

only do manutacturers rely on laboratory tests to evaluat 

their products, but also many users make tests in then 
manulacturer’s 


One 


determine which 


IT he 


own laboratorics to 


product they will purchase old adage, Lest 1s 


Fig. 1 
in Roanoke, Va 


General Electric Company's Industry Control Laboratory, located 


worth a thousand expert: opinions,’ indicates the im 


portance which people attach to ¢ xpermmental data 
The 


vation 


modern industrial laboratory is a service organi 


with facilities tor supplying the engineering and 


information they need 


The 


section. the 


nanulacturing sections wath the 


to design and build better products service includes 


supplying to the engineering evaluation of 


products, application data and consultation services; and 
to the manufacturing section, the quality control of in 


coming materials, regulation of processes, and mainte 


nance olf measurement standards 


The 
ment of the General Electric Company in Roanoke, VA., 


new laboratory of the industry control depart 


provides all the facilities necessary to carry out 


functions. [tis designed to meet the operating require 


ments of the department. Close latson ts maintained with 


Knapp 


these 


Industrial Laboratory 


ATEI 


other department laboratories and also the General En- 


gineering Laboratory and the Research Laboratory which 
serve the company as a whole 

The laboratory building is a 2-story fireproof struc- 
ture of modern architectural design as shown in Fig. I. 
Phe dimensions are 75 by 150 feet. The first floor is di 
vided longitudinally into three sections: (1) offices; (2) 
evaluation laboratory and model shop; and (3) life-test 
area, generator room, high impact shock room, and cir- 
cuit-interruption area. The third section is separated from 
the other two by a double-thickness brick wall to prevent 
noise generated in these areas from penetrating to the 
other sections 

Fig. 2 is a photograph of the plug board and mimic bus 
which, by means of color-coded lines and = indicating 
lights, shows power distribution and utilization in the 
building. A glance at the board tells whether a given 
source of power is energized and, if so, at what location it 
is being used, Plug lines to all areas of the laboratory 
provide versatile power distribution 

In the evaluation of a-c and d-c contactors, interruption 
made at current levels far in excess of the rated 


The 


short-time rating of 2,400 amperes at all standard voltages 


tests are 


current translormer to supply this powe! has a 


from 115 to 550 volts, three phase, with taps from 95 to 


150 per cent in 5 per cent steps, For testing overload relay 
heaters in combination with protective means, a current 


of 10,000 amperes is avatlable, D-c power for circuit in 


ferruption is obtained from a water cooled ignitron typ 


mercury-arce rectifier, Current of 15,000 amperes at 600 


9) 


volts or 25,000 amperes at 300 volts is available from this 


source. Primary taps provide a range of adjustment from 


83.5 to LILO per cent of thes voltages 


\ portable coppel oxide rectifier with a contwnuous 


rating of 5,000 amperes, 6 volts is used for heat runs and 
checking trip settings of overload relays. Smooth stepless 
control of voltage and current is obtained by means of an 


adjustable saturable-core reactor. By suitable reconnes 


tion of the output, voltages up to 24 volts can be obtained 
ata corresponding reduction in current 


Bench tests on a wide variety of devices are made in 


the evaluation laboratory. For rating contacts on their 


ability to interrupt control circuits, banks of d-c con 


tactors and a-c contactors are available. Adjustment of 


current ts obtained by paralleling coils, making certain 
like 


Ss ‘ ¥ 0 ) yp sé > 
tests on contactor speed f opening and closing 


that only coils are connected together Operation 
pull 
and load data, heat runs, and other pertinent data obtain- 
able on a bench test setup are made in fhis location 

Phe problem of procuring hand-made samples or proto- 
types of future designs has been assigned to the labora 


To make 


vices, a model shop has been set up, incorporating the 


tory rather than the lactory toolroom these de 
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Fig. 2. Mimic bus and plug board. 


usual type of machine tools. Here the designers follow 
closely the manufacture and assembly of those prototypes 
The 


the chemical—metallurgical unit, a darkroom and studio 


second floor of the laboratory has facilities for 


for photographic work, an instrument standardization 
room, ambient temperature rooms, and a circuit develop 
ment area. Office space is provided tor people doing ad 
vance The 


unit works closely with the manulacturing organization 


engineering work chemical—metallurgical 


Here tests are made on samples of materials purchased 
from vendors to insure quality belore release to the fac 
In this way, time and money is saved by avoiding 


tory 


factory Operations on substandard material, Fig. 3 shows 


an electroanalyzer for quantitative analysis of alloys. Plat 


ing solutions are analyzed and recommendations mace 


on corrective action to be taken to insure good quality ol 


plated parts. Facilities tor testing gloss, abrasion resist 


Fig. 3. Electroanalyzer for alloys. 
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ance, adherence, 


able 


uate resistance of finishes to corrosive atmospheres 


and thickness ol paint samples are avail 


Salt spray and humidity cabinets are used to eval 


In the metallurgical laboratory, equipment is provided 


metals to study grain 


to make photomicrographs of 


structure. A 60,000-pound tensile tester, a spectrograph 
for analysis, heat-treating furnaces, and hardness testers 
are also available in this area 

Photography plays an important part in documentation 


\ darkroom and 


studio in the laboratory are equipped to take care of all 


in an industrial plant and laboratory 


the photographic needs of the department, including en 


gineering, publicity, advertising and sales promotion, and 


manufacturing. A high-speed movie camera, capable of 


taking pictures at the rate of 3,000 frames per second, has 


an extra lens which permits recording traces from an 
oscilloscope screen at the same time and on the same film 


Thus, the 


studied simultaneously. 


that records the mechanical motion mechani 
cal and electrical etlects can be 
Fig. 4 


re gulated a 


shows the calibration console which supplies 


and d-c voltages and currents suitable for 


calibrating instruments. This is done from secondary 


standards which, in turn, are calibrated using a standard 
cell 


power is used to calibrate permanently mounted imstru 


ana precision potentiometel \ portable source of 


ments located in the factory, Process instruments through 


out the plant are calibrated and serviced by laboratory 
personnel 

Industry control equipment should be capable of per 
forming satisfactorily in a 40 C ambient according to 
NEMA (National Electrical 


standards. While the temperature 


Manulacturers Association) 


rise ol coils, shunts, 


and contacts is about the same whether the heat run is 


made ina 25 C or 40 C ambient, the trip current of tem 
perature overload relays is affected by ambient tempera 
load an electric motor can 


ture just as the amount of 


is affected. Hence, overload relays are always rated 


OC 
proximately 10 by 12 leet is maintained continuously at 
the 


Carry 


ina ambient. To tacilitate this work, a room ap 


this temperature. Controls are arranged so that once 





Fig. 4. Instrument calibration console. 
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is mounted in the room, all other work incident to 
de sk 


the room. In the laboratory, there are four manual rating 


rating it can be carried on from a control outside 


circuits and four automatic rating circuits ranging from a 
fraction of an ampere to 1,000 amperes. Fig. 5 is a view 
ol the automatic rater. With this equipment, the exact 
current necessary ultimate ly Lo trip the relay is found by 
connecting the relay in the circuit and setting the con 


trol I hve 


until the 


current 1s automatically raised in increments 


reduced until the “no 


This 


controls are set 


relay and is then 
hold” 
pe ated flor the 
hich 


ind hold currents is 


Lrips 


trip” o7 current is reached process is re 


length of time the at 


tume the power is turned off, The record of trip 


indicated by a recording instrument 
In the design of circuits to control cranes and hoists, it 
a means of checking the actual 


is ad imtageous lo have 


performance against the calculation 


‘feel of 


and to check the timing and holding power of the 


This is especially 


true to get the the control for spotting heavy 
loads 


brake 


motors and control designed tor quick change has been 


lo do this, a full-scale crane towe1 equipped with 


constructed, This is shown in Fig. 6. Between the motor 


Fig. 5. Automatic rater for temperature overload relays. 


shalt and gearing is a torque mcasuring device which in 
dicates torque directly on a meter, A selsyn provides con 
tinuous indication of the position of the hook 

In the o¥ganization of the engineering section, the lab 
oratory is one olf seven subsections reporting to the man 
wer-engineering who in turn reports to the general man- 
ager of the department 

Many new facilities have been added to handle the ad 
ditional services required in a dece ntralized location. All 
old equipment has been overhauled and modernized to 


blend with the new equipment, 


214 


Knapp—Industrial Laboratory 


Fig. 6. Crane tower. 


Thus, the Industry Control Laboratory is equipped 
and staffed to provide the modern, scientific approach to 
technical problems of the department. Its active partici 
pation in the business will also make for greater progress 


Sy 


in the entire industry. 


Radar for USS Gyatt 


Phe radar guidance equipment designed and built by 
the Reeves Instrument Corporation, a subsidiary of Dy 
lerricr”’ missile 
S. Navy's 


De 5 


namics Corporation of America, lor the 


system installed aboard the USS Gyatt, the l 


first guided missile destroyer, Commissioned on 


1956, 


at the Boston Naval Shipyard, combines a gun fire 
control system with radar guidance equipment 

\ slim needle-nosed supersonic weapon, the lerrier™ 
is designed to intercept aircralt under all weather condi 
tions and by night as well as by day. While similar to the 
radar guidance equipment installed aboard the cruiser 
USS Boston, and earlier models developed by Reeves for 
the USS Mississippi and converted seaplane tender USS 
Norton Sound, it is more compact, has greater range and 
precision, and is capable of self-monitoring. 

When the approach of an unidentified plane is indi 
cated on the radarscope, certain signals are generated 
which identify the plane as friend or foe. If the approach 
ing aircraft is identified as an enemy plane, the radar con 
tinues tracking the target, and relays necessary informa 
tion to the missile-launching computer for the firing of 
the missile being used to shoot down enemy planes. A 
closely interrelated data system between the radar, the 
launcher, and the missiles itself then shoots the missile 
into the radar beam and the missile is guided by the 
radar to intercept and destroy its target 
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A New Line of Protective Relays and Cases 


J. L. BLACKBURN 
MEMBER AIEE 


if pew RAPID GROWTH in the utilization of electric 
energy and the importance of continuity of service 
has increased the application of protective relays 
This magnifies the problems of space, which is already at 
a premium in many existing stations and an increasingly 
costly item in new stations. A critical examination indi 
cated that considerable savings in space could be effected 
in many of the relay designs and still improve accessibil 
ity to the relay operating units. Consequently, a major 
redesign program was undertaken to provide these ad 


vantages and also to incorporate many other technical 


improvements, Along with the concept of reduced size, 
othe important concepts were given renewed emphasis 


These 


around a minimum number 


in this redesign program. were (1) designs built 


9 


ot standard basic units, (2) 


sell-containing each relay type within the relay housing, 
(3) unit designs of sell-aligning parts, (4) minimum ad 
justments, and (5) designs for universal application to 


These 


philosophies underlying the new lines of relay cases: the 


reduce varieties. concepts form the basic design 


induction-time overcurrent, directional-time overcurrent, 
and induction-time voltage relays described in this ay 
ticle. The results are compact modern protective relays of 
reliable performance and minimum maintenance. 

The new Flexitest (registered trade mark) relay cases 
are approximately two thirds the previous height, with 
the width and the horizontal spacing of the test switches 
remaining the same. Thus, existing test facilities can be 


used with either design. At the same time, the appear 


ance has been modernized and the number of cases re 


duced trom six to four. This includes one new small size 


with the three other sizes having the same panel cutout 


dimensions as previously. Three sizes, including the two 


larger sizes, have been eliminated. This not only offer 


considerable advantages in space Saving On Swit hboards 
but also facilitates layout through reduction in the num 
ber of sizes the designer must arrange on the panels 


Ac the 


internal relay unit mounting space is increased 


same time, for the equivalent external size, the 
making 
it possible to reduce the relay size for a given type or to 


I he ad 


lower costs, both in switchboard wiring and 


self-contain auxiliaries now mounted externally 
vantages ale 
maintenance testing 

Phis additional space is obtained by (1) designing the 


case approximately 34 inch deeper, (2) eliminating the 


flexible wiring and case terminals directly behind the re 
lay units, and (3) shortening the knife-blade test switches 


\dditional features are (1) universal semiflush on pro 


{ 
aper 


the AIFF Tee 
eneral Meeting 


P 


MARCH 1957 Blackburn, 


Gla sburn 


W. FE 


ASSOCIATE 


GLASSBURN 
MEMBER AIFF 


jection mounting, (2) a modern plastic cover with a 


molded neoprene gasket for a positive dust seal, (3) a 
separable cover hinge with one cover nut fastening, and 
relays Ith SCT VICE 


Flext 


(4) visibility of contact devices with the 
The entire relay line previously existing in the 


test cases is available in these 


The | 


size and extended to a comple te line of current and volt 


new cases 


unit induction-disc relay has been reduced in 


age relays mounted in the new small case. The size reduc 


tion of the EK-unit was realized by rearrangement of the 


principal compo nts without reduction in size oF torqgu 
level of the torque producing components 


The same time—current characteristics have been re 


tained with a general decrease in burden. For the definite 


time, long-time, and moderately inverse-tame characte 


istics, the burden is reduced trom 17 to 4 volt-amperes at 


tap value current For all relays, the sell-heating error is 


negligible, and gears are not used to provide any Uming 


range, including the long-time characteristi 


Phe same E-unit has been utilized to give the voltage 


relay characteristics. The resulting curves are the same as 


those tormerly provided There are several varietics 


including the overvoltage and undervoltage, both long 


and short time, as well as a low-voltage pickup overvolt 


age relay tor venerator-winding ground-tault detection 


\ newly designed cylinder unit used as a high-speed 


directional unit has been co-ordinated with the new | 


units and housed in a new smaller size case. This combi 


nation results im a complete line of self-contained re 


duced-size relays tor phrase ground current-polarized, 


ground voltage-polarized, and ground eual-polarized, di 
rectionalovercurrent directional 


protection I hve tinal 


clectromagnet surrounding a 
With 


area on cither side of the electromagnet al gaps has been 


high 


consists ol a four-pole 


cylindrically shaped rotor i cylinder, the metallt 


equalized so that the vibrational torces at encryy 
levels are negligible 

Inasmuch as it ts impossible to manulacture a device 
with 100-per-cent symmetry, spurious forces will be pres 


ent. A practical adjustment to neutralize these torces 


obtained by clectromagnet 


I his 


phase angle characteristic over a wide energization range 


New 


two magnet plugs in the 


micrometer-ty pe idijustment insure traight-line 


sngle-unit indicating-contactor switches and in 


dicating-trip attachments have been designed to re place 


the previous designs of two separate units for cach type 


I hese provice gravity-drop resettable target Phe actua 


tion of the targets does not change the pickup setting nor 


impair proper contact action Resetting the targets can 


not cause accidental contact closure. The instantancou 


trip unit has a 4-to-l pickup range with a drop-out to 


pickup ratio of 65 per cent at minimum setting, mcreas 


ing to YO per cent at maximum setting 


Re la } 
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Digital Telemetering 


and Print-Out of Pipeline Information 


M. 


The “how’ 


telemetering in 


‘why" of a new method of 
industry, using 
supervisory or centralized control equipment, is 


and 
the pipeline 


described. Digital telemetering offers consider- 
able promise in terms of accuracy, reliability of 
data 
channel requirements, and ease of utilization of 


transmission, minimum communications 


data in retransmission or computation. 


mise 


rCMOLE 


[REND toward closed system pipelines and 


control has brought many new improve 

ments in the pipeline industry. However, with these 
mnovations have come problems Remote operation of 
pipeline machinery necessitates bringing a great deal of 
information to a controlling point from the “satellite” 
stations, Transmission and display of this information for 


best utilization is a subject of interest to all pipeline 


engine 
DEVELOPMENT 


IN THE PAST, the most Common method of telemetering 
pipeline information has been the time-impulse method 
Phis method involves keying a narrow communication 
channel for a length of time proportional to the amount 
of the measured variable, The on and off time pe riods are 
compleme nts of cach other and establish a definite pro 
portional position of a pointer at the dispatching station 
Another system varics the frequency of a signal imposed 
on the communication channel proportional to the meas 
ured variable. These methods, in effect, are analog meth 


To bet 
“digital” one mar 


ods as opposed to digital methods of transmission 


ter define the ‘analog’ and 
ticle 
Marchant 


coding machine 


LcTins 


compare a rule, which ts an analog machine, to a 


calculator, which is actually a 


The 


is exact within the limits of its 


Monro Ol 


digital on slide rule ts approx! 


but the calculator 
I hie 


ssentially a digital system 


hate 
tructunre centralized control system discussed in this 
article os ¢ 

With the analog type of telemetering the ac- 


SYStCIH, 
curacy ol readings obtained is dependent upon the unin 


Noise 


system 


terrupted pulsing of the communication channel 


and signal interruption of any communication 


whether microwave or wire line can contribute to inac 


curacies in the measured result at the dispatch point 


This may result in “wiping” on oscillation of the pen on 


Line 
and ap 
AIEE 


} 


Nigh 


Telemetering and Print-Out 


NIGH 


an analog telemetering recorder, This instability, while 
recognized, gives concern to the dispatcher in observing 
changes in the measured variables. 

This is in contrast to the security against false registry 
of information designed into a centralized control system 
which transmits the supervisory indications from the 
satellite station to the controlling on dispatch stations in 
some form of code steps. In supervisory control systems 
under discussion, the indications can be secured by any 
of the well-known methods such as use of redundancy, 


check 


correctly received, the system can be arranged to drop 


three out of five and/or message totalizing. If in- 
out the data before registry and ask for a repeat until the 
data is obtained correctly. This security of data against 


transmission error is very desirable and is necessary in a 
supervisory control system as the history of the art has 
shown.! 

It is necessary in approaching a supervisory or cen- 
tel - 


to consider the duty time in pipeline opera- 


tralized control system to increase its workload {or 
metering, 


tions. The scheduling of ot! movements in pipelines is 


usually made on a weekly or monthly basis and, there- 


fore, most machinery operations are made fairly rigid for 


a like or longer period. This is true whether the ma- 


is locally or remotely controlled. 


that the 


chinery \ corollary of 
break- 


downs or losses of power during such periods if properly 


this might be machinery has very tew 
engineered and maintained and, thus, few stops and starts 
are made. It follows that a standard supervisory control 
system in pipeline service gets very litthe use in compari 
son with its capacity for work as compared to the work 
obtained trom most machinery in a pipeline system. With 
these points as background, it is easy to see why the in 
centive is created to make better use of the exceptional 
tool of SUPErVISOry control 

Phe equipment described subsequently is designed to 
reach the objective of using supervisory control equip 


ment for telemetering as well as for remote control 


1p 
DESIGN 


THE DIGITAL TELEMETERING IDEA was first applied by 


Service Pipe Line Company to a single 1,250-hp booster 
station on a 12-inch line connecting two stations with 


tankage in central Wyoming. This electric centrifugal 


station's local facilities and control equipment are con 
sidered to be good standard design in the pipeline indus 
try and will not be discussed in this paper The com 


munication link is 25 miles of telephone line, with all 


comunication channels for control and supervisory indi- 
cations above 37-kc frequency. 
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The 


tion provided for complete remote operation of the pump- 


centralized control system for the “satelite” sta 
ing unit. The following indications of machinery status 
are transmitted back to the controlling station: (1) pump 
ing unit on; (2) pumping unit off; (3) suction valve open 
(4) suction valve closed; (5) main breaker open; (6) low 
suction pressure; (7) communication circuit failure; (8) 50 
psi station low air-pressure warning; (9) pump seal fail 
ure or high sump; (10) current unbalance or undervolt 
age; (11) high pump case pressure or case temperature or 
high discharge pressure; (12) and pumping unit fault 
(motor overload, motor bearing, motor winding tempera 
ture, motor lube oil pressure, trip battery, low voltage, 
pump vibration, 20-psi air pressure alarm) 

Note that certain faults were lumped together to con 
serve cost in centralized control equipment and sull pro 
vide all the necessary information tor the most efficient 
type of operation from the controlling station 

Service Pipe Line Company has put a number of sta 
tions, similar to the “satellite” station described here, in 
service and have used time-impulse telemetering of suc 
tion, case, and discharge pressure and flow to the con 
trolling station, With this analog system, six communica- 
tion channels have been required, one for control codes 
one tor indication codes, and one each for the four meas 
ured variables. In some of these installations, it was ne« 
essary to use signal channels above 37 ke because of the 
number of telephone carrier channels occupied by voice 
communications. This made the requirement for repeat 
where any great distance was involved fon 


Where 


facilities are the 


ers necessary 


the transmission several stations are involved, 


or where leased wire means of com 


munication, the advantage of reducing the number of 
communication channels is obvious 


At this 


tion channels were reduced from six to two by telemeter 


“satellite” station the number of communica 
ing all the information of the measured variables on the 
same signal channel used for supervisory indications 


The 


each measured variable sequentially 


programmer at the “satellite” station transmits 


\t the controlling 
station, all these variables are stored and then printed 


out in sequence on the typewriter along with the time 


at which the telemetered data was requested 


Although only four measured variables are transmit 


ted from the “satellite” station, a much greater number 


ol measurements could be sent on the same channel with 


a small increase in the size of the programme: 


EOUIPMEN' 


IN Fic. | is shown the control cabinet located at the 


“satellite’’ station, the typewriter, and the control cab 


inet located at the controlling station. Fig. 2 shows the 


rear of the control cabinet located at the “‘satellite” sta 


tion. On the swinging panel are shown the programming 


timer and channel deriving units. Inside the cabinet 


from top to bottom are the heater, telemeter transmitters, 
coding unit, storage, and programming relays. In the 
bottom box the deviation and rate of change relays for 
discharge pressure and flow are shown 

transmitters each consist of a 


The telemeter pressure 
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Fig. 1. Office and ‘‘satellite’’ station centralized control cabinets 


measuring system and an encoder. The pressure measu 
ing system consists of a null balance servo-operated in 
dicator with a differential transformer in the transmitter 


serva 


positioned by the bourdon tube or bellows. ‘The 


motor is driven by the amplified error signal between 


the differential transformer in the transmitter and the 


transformer in the receiver The encoder 


shalt 


differential 
dreital 
I his 


riding on a 


is a device that converts a position into a 


output, in our case the indicator porter shalt 


conversion. 1s accomplished by 12) brushes 


code plate with alternate silvered and insulated 


yp rate cs 


on its surface, establishing a binary code combination 


Phis characterizes the measured variable in digital form 


At the 


up of three significant figures, and thus 12 


satellite” station all measured variables are mace 
output circuits 
are required to supply the binary bits to signify numer 
ical values from 0 to 999. Four of the bits represent the 
hundreds” 
Pres 


( lose I 


“thousands” values, four bits represent the 


values, and four bits represent the “tens ilues 


sure and flow measurements could not be read 


than the nearest 10 pounds and, theretore, closer values 


are not transmitted. This is a very important design 


[he greatest economy of transmission is obtained 


4 


point 
resolution than 
Measure 


accurately 


when no value is transmitted at a greater 


18 possible to read at the “satellite” station 


ments at the “satellite” station are made a 


as possible Phe accuracy obtainable with the telemeter 


ing measuring system is guarded by the code transmission 


system, and thus the registry of error is eliminated in the 


ielemetering system. In Fig. 3 is shown the telemeter 


transmitter consisting of (from left to right) the en 


coder, servo motor and commutator (discussed later), 
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Fig. 2. 


“satellite 


Rear view 


(OT an a as station 


centralized control 





cabinet. 


a ee 





and the The 
differential transformer transmitter is not shown; neither 


is the The 


from a 


measuring system receiver or indicator. 


ScCTVO 


mag 
netic amplificr measuring the error signal between the 


power amplifier for the servo motor, 


motor shown in Fig. 3 receives its power 


transmitter differential transformer and the receiver dil 


ferential transformer, Industry, in general, is showing 


considerable interest in instrumentation of this type. It 


offers features which conventional air or electronic in 


strumentation do not possess; that is, null balance dé 


sign with considerable power output to operate a number 
of devices, and a circuit involving vacuum tubes. A code 
plate is the most convenient method of obtaining output 
shalt and an 


from a with 


Position, instrument powell 

output is required to position the encoder 
Pransmission of this digital data is accomplished in 

the Thy 


is stored in 12 
the 


same manner as all supervisory indications 


measured variable through the encode 


relay positions in the SUPCrVISOrY cabinet at “satel 
These 


long and short pulses to characterize their position and 
at the 


lite’’ station relay positions are transmitted as 


ofthcee or controlling station the long and short 


pulses determine the position that certain relays, desig 


When the 


ceived into the controlling station, it is stored in weighted 


nated as slorayt are to assumc cod re 


decimal binary form. This means that the four bits which 


represent each digit: are 
as I, 2, 4 


digits can determine 


assigned weighted values such 
foun 
and 10, A 
and 


and &. Various combinations of these 


any number between | 


programmer now sweeps past this data in storage 


thus determines which keys to operate on the typewriter 
Table | shows a typical print-out record for the starting 
of a pipeline booster station, 


218 Nigh 


Telemetering and Print-Out 


Four methods determine the frequency of sending this 
information back to the controlling station: 


‘ 


(1) An adjustable timer 0-60 minutes) in the 
ellite”’ 


‘sat- 
station cabinet. 

(2) The dispatcher at the controlling station asking 
for information by pushing a button. 

(3) A counting circuit measuring the deviation from 
the previous reading (this is adjustable from 40- 
100 psi) 

(4) A rate-ol-change device which not only sent in the 
asked the 
print the data in red as long as the upset continued 
black fon 


alter the upset ceased 


telemetered data, but also typewriter to 


and then in every minute tor five minutes 


The time is also determined digitally at the controlling 
station and is printed on the typewriter at the start of 


each line of data. The time consumed between requesting 


data and obtaining a full line of information is approxi 


mately 20-30 seconds. A typical example of this type 


of digital display is shown in Fig. 4 


SPECIAL FEATURES 


AS AFOREMENTIONED, the controlling station can re- 
quest information or a timer can send information auto- 
Anothe: the 


initiate the transmission of operating information, Our 


matically, device at “satellite” station can 


“silent dispatcher” is applied to the two measured vari- 
ables, discharge pressure and flow rate. Vhis monitoring 
equipment is of the computer type and consists of relays 
and the commutator with brushes. ‘Che transducer for it 
is the incremental coder (commutator) shown in Fig. 3. 


(B/H) or 10 


The « omputer 


Each bar represents 10 barrels per hour 
psi change in flow or discharge pressure, 
receives its intelligence from four brushes (two are com 
mon) riding on this commutator. Relays count each 2.5 
unit change trom the previous reading used as a refer- 
ence point, and with deviations cither up-scale or down- 
scale, this device adds the units of deviation into the 


counter. The counter adds in units of 10. As the meas- 
ured variabk 
the 


deviation 


reverses itself and starts to return toward 


subtracts the units of 


Thus, 


reference point, this device 


from the counter the ordinary small 


Fig. 3. Telemetering transmitter and encoder. 
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Table L. 


Typical Print-Out Record of Relay Station Starting 


Deviation Settings Rate of Change 


Flow 80 B/H 


Pressure 50 psi 


Flow 70 B/H per « ste with 40 B/H threshold 


Pressure 25 pei per minute with 20 psi thresnold 





fluctuating conditions which are quite natural in 


pipe 
fin operatlons never rack up sufficient count to initiate 


a print-out request Hlowever, when the deviation con 


and adds up to the 
100 psi or B/H 


CXCES 


tinues in the same direction given 


preset amount (adjustable trom 40 to 
in 10 
sive deviation and sends a complete set of telemetered 


With 


established 


unit increments, this device recognizes the 


data to the controlling station a reported set of 


data, a new reference point is from which 


new deviations are monitored 


\nother part of this computer is a rate-of-change unit 


consisting of a timing device to sense whether these devi 


ations occur at a slow or tast rate. In batching opera 


tions, large amounts of deviation may be ex pected but 


the rate will be very slow. However, rapid deviation may 


result from an system; 1.e., such as a line 


break or 


be re port d immediately 


‘upset”™ in the 
a gate change at the receiving point, and should 
Phe alarm signal is adjustable 


40) B H or 


\ threshold deviation of 


from | B/H or | psi per minute to 0 psi per 
20 B/H 


change 


minute rate-of-change 


obtained betore the rate ol 


I his 


data 


or ZU pst must be 


will cause an alarm device initiates the transmis 


sion ot a comple te set ol to the controlling station 


Phe typewriter prints the data in red and an alarm 


sounds to direct the operator’s attention to the 
Additional black is 


minute flor five upset ceases to estab 


ups t 


printing of data in sent in every 


minutes after the 


lish the new operating condition 


\ significant point about the ilent dispatcher” con 


cept is that a “key measured variable is being moni 


tored continuously. ‘The dispatcher at the controlling 


station can look at the last line of data printed and know 


that the operating conditions at the “satellite station 


have not changed appreciably since the time it was 


printed, providing the communication circuit is intact 


Monitoring of the communication channel ts usually a 


standard feature of SUPerVIsOr control systems IT he 


need for continuous readings or constant observation ol 


the part of the dispatcher are eliminated 


\ deviation type device is necessary in pipeline opera 
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lelemetervin 


tions where batching of crudes of ditlerent viscosity and 


variations in flow rates are constantly changing the op 


erating pressures \ pressure switch set to operate clos 


to the normal discharge pressure could approximate the 
conditions 


deviation device if, and only il 


\lost 


action ot the 


neve changed pipeline Operations are COCTUALILLY 


not as coustant as this ideal 


FL EURE SYSTEM APPLICATION 


Pur TECHNIQUES discussed in the toregoing paragraphs 


represent a solution to many of the monitoring prob 


lems connected with single on multiple pipeline opera 


tion involving a number ol satellite stations where 


batching of crudes is practiced and where varying rate 


of flow are encountered. The principles discussed in this 
paper are being apphied to other multiple station remote 


When 


the number ol variables to be used in pipeline monitor 


ceperation on Service Pipe Line Company's system 


ing reach 12 to 60, the transmission of this much dat 


and the method ol displaying the intormation tor di 


patching use a problem. The digital typ 


is cpuile 


play shown in Fig. 4 is most easily assimelated by 


dispatcher and certainly makes his task much easicn 

On systems involving multiple stations, a teletype code 
output also Is provided ac the controlling station to pet 
mit retransmission of the data to a central point and can 


be used in programing into a computer when desired 


REFERI 


Stainless steel plate, 84 inches wide, 340 inches long, 3'% inches thick 
and weighing 25,275 pounds, was recently shipped to the Shippingport 


Atomic Power Station. There it will be formed into a cylinder that will 


enclose the internal parts of the reactor. Plate was produced by the 


Allegheny Ludium Steel Corporation 


and Print-Out 
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Electric shocks of the order of 0.1 ampere can 
throw the heart into a twitching state of ventricu- 
lar fibrillation, Several amperes, on the other 
hand, simply contract the heart and paralyze 
the breathing which artificial respiration can re- 
lieve. Ventricular fibrillation, however, can be 
ended only by sending sufficient current through 
the heart by electrodes on the skin of the chest. 


Hk TREATMENT ofl 


and not breathing or whose hearts are not beating 


men who are unconscious 
circuit is dis 


Accident 


asa result of contact with an electric 


cussed, A study of the accident reports of the 


Prevention Committee of the Edison Electric Institute 


hows these symptoms occur frequently in electric shock 


Cast Iwo of the mayor causes of unconsciousness are a 


temporary paralysis of the respiration or ventricular fi 


brillation of the heart. When the re splration only is al 


lected, the heart ll continue to beat for a lew minutes 


mad the pulse may sometimes be detected, In fibrillation 


(ASE the coculation of the blood cease ind there is no 
prtitse Phe victim, however, may continue to gasp for 
breath for a short time 

When an individual is rendered unconscious by a 
hock and is not breathing, artificial respiration should 
by tarted a Oona po ible and continued until the 
victim cither recovers or rigor mortis sets in. Lable - ts 
1 record of O8 artificial respiration electric shock cases 
taken trom the 1955 records of the electric utility com 
pra nnic Phis data confirms the findings of Wills Maclach 
lan! that the chances of successtul resuscitation become 


better a thy voltage HICcreases 


Phe injury resulting from contact with an clectric cit 


cuit. for a given pathway through the body, and dura 


tion of contact, depends almost entirely upon the cur 


rent. In electrical accidents the most common points of 


contact are the hands and the feet. In this case, both the 


and the 
Tlic 


bourt thre 


lungs and the heart nerves leading to them, are 


cd by the current current that flows is deter 


Ohin's Law 


travel 


mined by resistance is rarely if ever 


known. Lheretore, in order to study the effects of shocks 


on the respiratory and circulatory systems when the 


duration of the contact is approximate ly one second, the 


possible currents through the trunk have been grouped 


into three rather broad ranges or classes 
lass | Currents. Currents ranging trom a few milliam 
peres up to about 50 milliamperes usually will have no 


serious results, although they may be very paul and 


may result in temporary loss of consciousness even though 


the heart and lungs continue to function 


Class IT Crorvents. Currents ranging between 0.1 and 2 o1 
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y amperes will destroy the rhythm of the heart, and throw 
it into a twitching state known as ventricular fibrilla- 
tion. In this condition, the circulation of blood ceases, 
The victim may continue to gasp for breath for about 
it minute, after which the respirations will also stop be- 
cause the brain is not receiving oxygenated blood, The 
respiratory center and nerves are apparently not directly 
affected by the shock, but only indirectly through an- 
Ihe 


ventricular 


OX14. human heart rarely recovers spontaneously 


from fibrillation 


Class 111 Currents. Large currents of six or more amperes 
will hold the heart contracted as long as the current is 
flowing. The blood pressure may fall to very low levels, 
but when the circuit is broken the heart generally re 
sumecs normal beating and re-establishes the circulation. 
Currents of this magnitude often temporarily paralyze 
the respiratory nerves or centers and the breathing will 


Currents of this magnitude may cause serious burns, 


CCAS 
if the areas of contact with the circuit are small 
BODY RESISTANCH 
DHE RESISTANCE that the human body offers to the flow 


of electricity depends, to a large extent, upon the areas 


of the contacts with the circuit and the condition of the 
skin. The resistance of the current path from the hands 
to the feet usually ranges from about 1,000 ohms to sev 


eral thousand, It is evident, by applying Ohm's Law, that 
Class If Currents are most likely to be produced by 110 
000 
to 8,000-volt circuits. 


to 180-volt contacts, to a lesser extent by 2,000- to 


volt contacts, and rarely by 6,000 


In estimating the current that will pass through the vic 


tim, the resistance offered by the external circuit must 


also be taken into account 


LEEFECTS ON HEART AND LUNGS 
li is WELL. KNOWN that the medulla oblongata, or low 
est portion of the brain stem, and nerves leading there 
from, control the heart and the lungs. The question 
which naturally arises is why ts it that a current which 


paralyzes the respiration does not also paralyze the heart? 
Phe biological answer is that the heart does not depend 


upon the brain for its signal to beat, but has centers of 


its own, Phe two principal “pacemakers” of the heart are 


the stnoatrial node and the atrioventricular node, and 


either of these is capable of driving the heart without a 


I ntta text f i r ' 1} th AIEE Committ Safet 
nn i t Alkb T il Operat D rt nt for preser ' 
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Electric Shock Artificial Respiration Cases 


Cireuit Number Number Number 


Voltage of Cases Resusciated of Failures Saved 


110.480 
2.000-3.000 


6,000.8 000 


Percentage 





signal from the brain. The lungs, on the other hand, wil! 


not tunction unless orders are received trom the brain 


The electric shock victims receiving Class Il and Class 


II] currents will be unconscious and usually not breath 


ing by the time another member of the line crew reaches 


them to start manual artificial respiration, the only 


means of resuscitation available today. Start artficial 


respiration at once; there is no time to waste in checking 


the pulse. If the heart is in fibrillation the case 


IS p! ac 


tically hope less, as only about one human heart in a 


hundred recovers spontaneously from this condition 


If, however, the heart is still feebly beating there is a 


\ study of the accident 
shock 


(Table 1), even though artificial respiration was started 


good chance of saving your man 


records of the failures to resuscitate the victims 


with a minimum of delay (Table If), indicates that the 


probable cause of death in a number of cases listed was 


ventricular fibrillation 


IREATMENT OF RESPIRATORY FAILURI 


"THE VARIOUS METHODS of artificial respiration such as 
the Schafer, Back Pressure Arm Lift, Pole 


and others, if correctly applied provide ample ventilation 


op method, 


ol the lungs to meet the needs of men whose respiration 
I hese 


use in the 


has been interrupted by an electric shock methods 


are the only ones available today for field, and 


They 


will often give nature the Opportunity to overcome the 


utility men are well trained in their application 


temporary paralysis and re-establish natural breathing 


They are not, however, effective in producing circula 


tion of the blood, or in restoring normal heart rhythm. 


IREFATMENT OF VENTRICULAR FIBRILLATION 


THE ONLY SURE WAY of stopping ventricular fibrillation 
is to send sufhcient electric current through the heart to 
contract it and bring its twitching muscle fibers to rest 
Then, when the circuit is opened, the heart will usually 
duration of the 


resume normal beating provided the 


fibrillation has not been such as to enfeeble the heart 


Adrenalin 
heart 


should never be injected into the fibrillating 





Table Il. Closed Chest Electric Defibrillation Using Hand 


Electrodes 


Number of Animals 


Defibrillated 
First 


Percentage 


Defibrillated 
First Attempt 


Duration of 
Fibrillation 


Minutes Total Attempt Surviving Surviving 
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Kouwenhoven and Milnor® in their presentation “Ele« 
1954 AITEE Wintes 


Meeting, discussed the use of capacitor discharges, a series 


tric Defibrillation,” at the General 


ol short 60-cycle pulses called “serial defibrillation” and 


a-¢ applications of 1/4 to 1/2 second duration for arrest 


ing fibrillation. “wo current paths through the heart, 


transverse and longitudinal were studied. In the trans 


verse direction, the clectrodes were placed on the right 


and left sides of the chest. The longitudinal path through 


the heart was obtained by placing one electrode on the 


sternal notch at the neck and the other on the floating 


ribs at the apex of the heart 
In all of these experiments the electrodes were placed 


on the surface of the skin and were coated with cardi 


ograph jelly to insure good contact. The transverse clec 


trodes were held in place on the opposite sides of the 


chest by rubber bands. The longitudinal path electrodes 


were mounted on handles and called hand electrodes 


The voltage required to drive the defibrillating current 
180 volts. “The 


obtained with the hand electrodes and a single applica 


through the body was best results were 


tion olf the defibrillating current 


In the 1954 paper® the authors reported the results of 
AR ¢ xperiments conducted with the 5 x 5 inch hand elece 


They 


experimental animal 


trodes continued their studies using dogs as the 


Morphine and ether were used as 


the anaesthesia. Before inducing fibrillation by means of 


a 110-volt shock, care was exercised to have the animals 


under a constant ce pth ol anaesthesia The dogs ranged 


in weight from 6 to 17 kilograms. During the period of 


fibrillation the animals received straight air in thei 


lune lo terminate the fibrillation, the defibrillating 


shock was given. During the experiments the size of the 


hand clectrodes was reduced from the 5 x 5 inch size to 
a circular electrode of 9 square inches area, and the dura 


defibrillating shock 
Sull 


tion of the from one second or more 


to a traction of a second smaller electrodes may be 


used, but their application requires higher voltages and 


increases the chance of burning the skin at the contact 


The results of 248 defibrillating « xperiments, including 


1954 Pable If. An 


clectrocardtograph was used to check the condition of the 


the 58 from the paper’, are given in 


heart, and in most experiments the blood pressure was 


also recorded. In some of the tests the duration of the 


defibrillating current appli ition was controlled by hand 


the time being measured by a cycle counter: in others a 
clock-driven timer operating a relay controlled the dura 
tion 

In 29 of the defibril 
lated by the initial appli ition of the defibrillatinge cur 


If this failed 


pulse or by the electrocardiograph record, a 


4% experiments the heart wa 


rent as shown either by the absence of the 
second ap 
plication was given 20 or 30 seconds later. In five experi 


ments three or more applications were required, In only 
one experiment fibrillation could not be terminated 

No difheulty was experienced in stopping the fibrilla 
tion in hearts that had been left in this condition for as 
long as 9 to 14 minutes. In these cases, however, the heart 


was apparently unable to resume a normal beat after the 


fibrillation had been stopped, and the animals died 


Electric Shock 





In the early experiments, the defibrillation circuit was 
had 
Although the 


held closed for almost one second for a heart that 


been left in fibrillation for one minute 


heart was successfully defibrillated, the experiment some 
times left it in an injured condition in which the auricles 
and ventricles were not operating normally 
calls 
Ii the 


usually 


Physiologi 
bloc # 


would 


this condition is known as bundle branch 


block was not too severe, these animals 


recover. Further experiments have also proved 


that a 4 to 


ing current is sufficient and that under this condition the 


second application of the defibrillat 
heart is not injured 


In the last 19 successtul hand electrode defibrillations 
where complete data is available, the defibrillating cur 
rent ranged from 3.5 to 6.7 amperes, the average being 
»1, and the duration of its flow from 16 to 48 cycles, the 
average being 24 cycles or 0.4 seconds 
25-kva 


that the 


Phe nominal open 
180 


fibrillation 


circuit voitage of the transformer used 


| he 


ranged from l% to 11% minutes 


Was 


volts time heart remained in 


HAZARD 


SINCE ELEG@TROCARDIOGRAPHS are not available in the 


field and the pulse may not be percepuble, what would 


happen if the defibrillating current were sent through the 


chest of a man who had tainted, and whose heart was 


beating? Experiments were carried out on 45 dogs whose 


hearts were beating normally. In no instance did the ap 


plication of the defibrillating current result in any in 


jury. A number of these animals were kept alive and 


ipparently remained in good health for periods from one 
week to two months betore being sacrificed and subjected 
No VIO 


In addition, 4 


lo autopsy evidence of any trauma was tound 


animals were subjected to multiple 
electrodes, Of 


and the 


defibrillations using the hand these 12 


ere dehibrillated twice others from three to 


nine times. A number of the animals were kept alive tor 


two months or more and then subjected to autopsy 


\vain no evidence of trauma was found 


Although 


nent trauma resulting 


no evidence has been found of any perma 


defibril 


hearts of ®5 ani 


from the passage of the 


lating current through the chests and 


mals, this does not signify that the method is absolutely 


ile to apply to man 


DEFIBRILLATIONS IN) HOSPITALS 


VENTRICULAR FIBRILLATION also occurs occasionally in 


hospitals during anaesthesia. According to the best data 


we have been able to collect, the closed chest method (the 


clectrodes on the surface of the chest) has been success 
fully used in hospitals to defibrillate the hearts of five 
human beings, one of whom was a man 80 years old' 
suffering from a heart ailment 


Phe 


method of defibrillation is safe and practical, 


authors are convinced that the closed chest 
and ap 
paratus for this purpose is being placed at the disposal 
of the surgical staff of the Johns Hopkins Hospital for 
use in the operating room. The power supply will be 
180 volts as resistance measurements made on the bodies 


of fresh cadavers have given values ranging from 67 to 


999 
eres 
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Table Il. 


Minutes 
Flapeed Time 
before Starting of 
Artificial Respiration 


Delayed Artificial Respiration Effect Analysis 


Number 
Successful Percentage of 


Cases Number Resuscitations 


2.000 to 3.000 Volts» 


6 
Unknown 


6000 to 8,000 Volts 
11 


Unknown 





90 olims for the longitudinal current pathway through 
the chest. 


PROMPTNESS 


Iv HAS BEEN STATED that artificial respiration should be 
applied promptly to save a victim of electric shock, and 
the same holds true for closed chest defibrillation, if the 
heart is to resume normal beating. Table I] shows that 
if you can apply the defibrilating shock within one min 
ute or less the chances of success are better than 90 per 
cent 

\ similar analysis of the effect of the delay in starting 
Table Ill. This ts 
to 45,000-volt and 6,000- to 8,000 


volt artificial respiration cases of Table I and is based on 


artificial respiration is presented in 


an analysis of the 2,000 


the effect that the elapsed time, before manual resuscita 
tion was started, has on the result 

It is clear from the data presented in Vable III, that 
promptness in starting manual artificial respiration in 
electric shock cases is equally as important as prompt 
ness in defibrillating the heart 

Phe impossibility of starting artificial respiration at 
ol circumstances beyond the control of the 


once because 


rescuer, is another reason for some ol the failures listed 


in Table 1 
It must be kept in mind that 


Severe burns also accounted for others 


Fable Ill 


shock cases, and that 


lists only a 
relatively small number of electric 
shock victims have been saved when the starting of man 
ual artificial respiration was delayed. Therefore if 


start 


you 
are late in starting, You may save a life that would 


otherwise be lost 
FIELD EQUIPMEN’ 


of the Balti- 
more Gas and Electric Company, we are working on the 


WITH THE CO-OPERATION of Dr. Paul Betz, 


development of defibrillating equipment for use in the 


field. 
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The Mountain Sheep — 


W. A. MORGAN G. R 
FELLOW AIFF 


MEMBER AIEF 


lo HE MOuNtTAIN SHEEP-PLEASANT VALLEY PROJECT is lo 
| cated in the rugged, mountainous section of the Snake 
Idaho 
The ultimate deve lopme nt 
Pool 
The 


Pleasant Valley power plant (see Fig. 1) would have the 


River, immediately downstream from the Powe! 


Company's Hell’s Canyon sit 
Power 


will add 1,446 megawatts to the Northwest 


which faces a possible shortage of power after 1960 
third highest true-arch dam in the world, 534 feet, and 
would have generator units with a capability of 170,000 
each, larger than any hydroelectri 


kilovolts present 


units. Application to build the two power plants was 
filed with the Federal Power Commission on September 
7, 1955, by the Pacific Northwest Power Company 
Because of the remoteness of the project, the deve lop 
ment of a transmission system to meet all the complex 
requirements of economy of design, integration with the 
Northwest Power Pool, and co-ordination of the plants 
of the organizing companies, called for unusual explora 


tion and study 


Fig. 1. Artist's conception of proposed Pleasant Valley power plant 


A Northwest 


times the 


Pool load 


January 


Powel level of 25,000 mega 


walls (314 1955 pe ak) was selected 
for the first studies to develop the pattern of the ultimat 


I he 


a maximum at this load level, which corresponds to the 


transmission system. need tor transmission should be 


output of about all of the teasible large hydroelectri 


projects I he purpose of this study was to avoid having 


transmission lines built for initial load requirements 


which would not carry appreciable load in the future 


interconnected network. Intermediate load levels of 


195, Moy ai George Guise 


MARCH 


Hatch 
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MEMBER AIEE 
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70 MILE, PLEASANT VALLEY-LEWISTON 230 KV. LINE 
(272mem ACSR,WOOD POLE CONSTRUCTION 
COST OF KILOVAR LOSSES INCLUDED IN INVESTMENT 


| 


WN DOLLARS PER KW/YR 


TOTAL ANNUAL COSTS (795 mem ACSA) - mn 
et a A a 


TOTAL ANNUAL COSTS (1272 memACSR) 


caer 
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Fig. 2. Typical transmission line cost curve 


15,000 and 13,000 megawatts were chosen, having widel: 
divergent resource location assumptions to test the pro 
posed transmission lines 

250 kilovolt 
i415 kilo 


volts for 700 miles of the proposed transmission lines, 


Despite the large capacity of the project, 
was found to be lower in total annual costs than 


inasmuch as the power ts transmitted in four different 
directions: Hell's Canyon; east to 
Mont.; north to Spokane, Wash.; 
Walla, Wash., and Portland, Ore 
200 megawatts would flow in a single direction from the 


Idaho 


voltage 


south to Anaconda 


Walla 


Although as much as 


and west to 


plants to a mayor switching station at Lewiston 


the distance is 70 miles or less, so the higher 
equiprine nt costs outweigh the Savings in transmission at 
Only the S00-mile Portland 


was justified at 345 kilovolts, and bundle conductors wer 


‘45 kilovolts Lewiston line 


found to be lower in initial cost for this steel-structure 


line than single large conductors with the equivalent 
series Capacitor Compensation 

Most of 230-kilovolt 
Struction except in steep mountamous areas or in the 
Snake River About miles of 250-kilovolt 
line would MCM ACSR (aluminum 
steel remtorced) conductor, while the 


be of 1.272 MCM size ACSR or all 


pending upon whether or not a line section would be of 


the lines are ol wood-pole con 


Canyon 270 


utilize 795 cable 


remainder would 
either tluminum, de 
wood-pole short-span design, where less costly aluminum 
shown in Fig. 2 that the 

2S0-kilovolt 
150-200 megavolt ampere 

ACSR 


150 megavolt ampere 


conductor is applicable It is eco 


nomic loading curves tor wood-pole lines 


flat above 
with 1.272 MCM 
ACSR above 


are relatively 


peak 


loading economical than 


795 MCM 


rere 
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Comfort A. Adams 1956 Edison Medalist 


Medal History 


YERKES 


AIKE 


&. P 


FELLOW 


VI 16th 


ith 


EDISON MEDAI 
The Medal 


meritorious achievement 


presented today is the 


r 
the seri is awarded annually 
for in clectrical science or elec 


The 


Phe first item 


trical engineering or the electrical arts award 


traditionally has consisted of three articles 
is a gold medal which is valuable enough, and we hop 
cherished enough, so that it is kept in a bank vault, sel 


dom seen by the owner and never seen by others. The sec 


ond one is a tulbsize bronze replica of the Medal which is 
usclul as a paperwe ight. It is therefore likely to be found 
Medalist desk 
and various advertising gimmicks used for the same 


Ot 


nothing ever 


on the with assorted bits of 


gla 


purpose, 


inh company 


. that it is seldom noticed by anyone 


course, if the Medalist ts a perfect executive, 
desk except a set ol 12 push buttons, so 


The 


This is some 


appears on hi 


that the bronze medal replica is never seen third 


article traditionally awarded is a certificate 


times filed away with the Medalist’s other papers and tor 


ever lost to view. In other cases it is framed and hung on 


the owner's ollice wall but, if so, itis hung behind him so 


that it is visible to visitors but rarely to himself 


This year, in place of the full-size bronge replica, 


the Committee decided to include another article in the 
award, which the Medalist can keep constantly with him, 
honor which he has received. It is 


to remind him of the 


a small gold disk, with a replica of the obverse of the 
Medal on one side and an appropriate inscription on the 
other, This, it is hoped, will personalize the award some 
what more than has been the case previously 

The 1956 Medalist the 


Phe Committee received proposals from various sources, 


Was chosen by usual process 


including seven carried over from its deliberations of last 


idresees at the Edison Medal 
New York, N.Y 


tation and a 
AIEE Winter Gene 
Yerkes is 

Philadelphia, Pa 


plan ' 
ral Meeting Janus 


engineer of equipment, castern area 


Edison 


it) 


... for pioneering achievements . . . for vision 
and initiative ... and for eminence as an educa- 
tor and consulting engineer.”’ 


year, and after free discussion and careful consideration, 


chose one of the number by secret ballot. This choice was 
later confirmed by polling the entire Committee mem- 
bership by letter ballots. The award this year is conferred 


upon Dr. Comfort Avery Adams 

Phe culmination of the Committee's work as portrayed 
in this ceremony is a very agreeable event, but the pre- 
liminary work, that which preceded the final selection, 
was most dificult. It is both pleasant and fairly easy to 
discover men whose achievements qualify them for the 
Edison Medal, but to search out and choose one among 
them supremely qualified is a very difhcult and baffling 
assignment. The Committee is proud, and justly proud, 
of its work, and the present Medalist, one of the rapidly 
shrinking band of Thomas Alva Edison contemporaries, 
in joining the distinguished list of former Edison Medal- 


ists, confers still further distinction upon that group. 


The Medalist 


R. J. WISEMAN 
FELLOW AIEI 


HE CITATION for the award of the Edison Medal 
| "se! Va plonecring 


to Comfort Avery Adams reads: 


achievements in the development of a-c electric ma- 


chinery and in electric welding; for vision and initiative 
in the formation of an engineering standards organiza- 
tion; and for eminence as an educator and consulting 
engineer, 

This summarizes a life of 65 years in the field of educa- 
tion and engineering. Comfort Avery Adams started his 
1, 1868, 88 years 


ago. He obtained his college education at the Case School 


life in Cleveland, Ohio, on November 


of Applied Science, now known as Case Institute of 
lechnology, from which he graduated in 1890 as a Bache- 
lor of Science in Mechanical Engineering. At that time 
electrical engineering as a profession was still in its swad- 


K J Wiseman is 
Passai N. J 


vice-president and chief engineer, The Okonité Company, 
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dling clothes and yet to win respect as a mayor field of 
engineering. In fact, we might consider our Medalist as a 
pioneer in this phase of engineering. In 1891, he started 


Harvard l 


when he 


his long teaching career at 
that 


niversity, a 
19% 


carecl 


covered 45 years retired in During 
those fruitful years he served successively as instructor, as 
sistant professor, and professor of electrical engineering 
His present title is Lawrence Professor of Engineering 
and Gordon McKaye Professor ot 
For 
Harvard Engineering School 
1900's, Di 


alternatol 


Electrical Engineering 


emeritus a short time he also acted as Dean of the 


In the early Adams was already engaged in 


writing about regulation, synchronous mo 


tors, and induction motors,’ magnetomotive-force circle 


diagrams, wave shape of alternators, paralleling of gen 
erators, high-frequency induction motors, and repulsion 


His knowledge of 


motors electromagnetics soon drew 


held the 


design of high-frequency induction furnaces and later 60 


him into the induction-furnace which led to 


cycle furnaces 
Electric welding has been one of his outstanding areas 
During World War I, he 


of the welding committee of the Eme rycnicy Flect Corpo 


of interest served as chairman 
ration which was given the project of applying the weld 
that the 
welding art was in its infancy and many problems had to 
The 


the committee and the manufacturers of welding equi| 


ing process to the building of ships. At Line 


be solved—correctly and quickly teamwork between 


ment was so eflective, that this lorm ol co-operation was 


perpetuated by the organization of the American Weld 
ing Society in 1919 and Protesso 


Adams became its first 


president, later being elected to honorary membership 


During the period of the rapid growth of welding, it 
became a major interest to the Boiler Code Committee of 
the ASME whose rules are accepted as law in most of ow 


industrics in the United States 


Protessor Adams was then 


taken into the Boiler Code Committee and helped change 


and expand its rules to cover the welding of boilers and 


pressure vessels; a method which now is generally em 


ployed in place of riveting by the entire industry. At 
about this time, he organized and was first chairman o 
the Welding Research Council of the Engineering Foun 


dation, which now has than a 


an annual budget of more 
half million dollars. He was a respected and productive 
Babcock & Wilcox Com 


G. Budd Company where his work on 


consultant for many years to the 


pany and to the I 


greatly to the 


electric welding contributed g 


successtul 
After the 


Steinmetz, he acted as part-time consultant 


adaptation of alternating current to welding 
death of Di 
lor the General Electric Company dealing with problem 
inherent in the design of electric machinery 
Standardization has been one of 
In 1910, he 
Standards Committee and 


Comfort Adams mos 
satislying activities 


ATEE 


about 10 years. Finding considerable overlapping between 


was made chairman olf 


oul served thereon fo 


the standardization work of the several engineering so 


Ameri 


can Engineering Standards Committee in 1918 and which 


cities, he organized and was first chairman of the 


in 1920 became the present American 


Standards Associa 


tion covering all industrial standards. 
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COMFORT AVERY ADAMS (center right) receives the Edison Medal from 
AIEE President Mervin $. Coover (center left) at the Winter General Meet- 
1957, in the Hotel Statler, New York, N. Y. Dr. R. J 
Wiseman (left) and E. P. Yerkes (right) look on. 


ing, January 21, 


\t the thirty-filth anniversary ol that pioneering com 


mittee Mr. A. E. Gay, the then chairman of the ASA said 


As its first 
mittee elected a very distinguished gentleman as 
ble Comfort A. Adams of 
Harvard Engineering School, president of 
\IbI \SMI 


ards movement of this country 


act at that first meeting, the com 


its chairman was I) 
the 
ind member of the 


the The stand 


owes an infinite 
and unrepayable debt of gratitude to Prolesso 


\daims 


the 


for his wise and patient leadership dui 


ing founding years olf the national move 


ment 


Division 


ly 


During hi kngineering 


1919-1921 


chaiman hip ol the 
National Research 


\dams was instrumental in setting up a 


ol the Council im 


Conterence on 
inch and 


whi h was 


thre 


Klectrical Insulation” to meet the need ol rese 


co-operation in the held of dielectric becom 
other 
held an 


hat can be 


ing very important because of the advances in 


hields ol Phi 


nually, is outstanding exa 


electrical art conterence 


thie 
accomplished through co-operation 

\t the Golden Jubilee of International 
technical ¢ ion held in Philadelphia, Pa., in Sep 
Dr. Adams a 
1h. 50 year 
presented an 


itl I he Le ! ive Re 


the 
one ol 
the Klectro 
Omni 
1954 
thre 


Ol 


tember pecial honor was accorded 


one ol pioneers in the founding of the 


earlier which occasion he important 


on a ne 


Motor 
Although the principal efforts of 


paper cloment wmtance ol 


Induction 
\dam 
and \ 
cable ‘ In 


ulted in tarbure 


ly ha e ber 
elding, he 


thre 


» that were 


concentrated on electric machinery 


ilso been interested in electric 19OU volt 


ive testing ol cables re 


ditheult 
to explain. Hi 


tudy of the problem indicated that it wa 


due to the poor wave form of the power 


upply. As a re 
sult, he 
difhcults 


designed t sine-wave generator to 


the 


Thus, today we find specifications limiting the 


overcome 


Medali l 





departure of the voltage wave from a sine-wave shape. He 
Phe Okonite 
1955. Not only has 


has served as a consulting engineer tor Com 


pany on electri cables from 1909 to 


many problems, particularly on high 


he helped solve 


voltage cables, but also he has provided company engi- 


neers with a course in dielectrics and cable testing, which 


is not available at any college 


During his professional career, Dr. Adams has been a 
ort of trouble shooter in his consulting capacity. He be 
came ali ¢ x pert on the cause ol gas and clust explosions. 
He introduced features in the design of machinery in the 
ugar refining and cotton nitrating fields that were revolu 
tionary and solved major production problems. 

Perhaps his greatest accomplishment, and one in which 


he takes 


others hi 


justificable pride is his ability to impart to 


views on a particular subject, whether he ts 
consultant. 


When 


guided 


acting in the capacity of a teacher or as a 


His method of approach is well worth 


revicwllly 


discussing the standards and principle which 


him, he stated that he 


early discovered that the validity of any 


logical deduction depends quite as much upon 


the soundness and comprehensiveness ol the 


premises as upon the rigidity of the logic em 


ployed 
I his principle indicates at least two impor 


tant phase of education 


“First, the training of the mind in sound and 


unbiased logic, that is, in the habit of thinking 


for oneself rather than conformity with prevail 


ing contentions or traditions which are often 


not only superficial, but also occasionally un 
sound 

Second, the recognition of the importance of 
both accurate 


and comprehensive premises for 


each problem Although in some simple cases 


such dependable premises may be taken from a 


well-stocked memory, it more olten happens, 
particularly in the case of the more difhcult and 
the more important problems, that the search for 


work 


Morcover, il 


dependable premises may involve a lot ol 


and study as well as a lot of time 


is offen impossible to state the comprehensive 


premises clearly without a sound quantitative 


perspective of the phenomena involved.” 


been associated with Dr. Adams as stu- 


We, who have 


dents and as clients, can vouch for this philosophy of 


education, As a teacher, he always would develop the 


particularly problem, step by step, trom its funda 


mentals, and finally reach the solution with the appli 


cation clearly shown, When attacking a problem as a 


consultant, he has always required all of the tacts of the 


case as then known: asked que stions to he Ip clear the alr, 


woceeded to identity what is known and what is un 


ested methods of attack many 


| 
known; suge 


involving, 


times, researches or reviews of past practice; and finally 


ipplied a solution, 


Edison 
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Medalist 


Iwo episodes related to me by his own students reveal 
the human aspects of this man’s thinking. One of his 
former students mentioned the prolessor’s famed two 
hour lectures which were always interrupted by a recess. 
I do not intend to imply, however, that even such an in 
ventor as Dr. Adams 
break.” My friend did say that, at the end of the interval 


the class would always watch the protessor with fasci 


was the father of today’s “coflee 


nated eagerness to see how long it might take belore a 


wisp of smoke would rise out of his pocket from a hastily 
Yet, no one who has ever been in session 
Adams 


thinking has ever been concealed behind a smoke screen. 


concealed pipe 


with Comlort will admit that his forthright 


The other student, sitting in the back of the room one 
Spring day listening to Professor Adams lecture on induc- 
tion motors, thought the subject being presented was too 
simple to require his attention He allowed his mind to 
wander. Later, when endeavoring to reconstruct the 
theory, he found it was not so simple and decided that it 
was the lecturer rather than the subject that was easy to 
understand 

Phe most recent case of his capabilities occurred at the 
AIEKE Winter 
paper dealing with zero-phase sequence impedance of a 


The 


magnetic steel pipe introduces a ferromagnetic problem 


meeting last year when he presented a 


high voltage pipe type cable system presence of the 
and the usual formulas do not apply. The problem was 


Adams 


manutacturers and utilities which accumulated data fon 


explained to Di ests were conducted by many 


reference purposes. Applying to these facts the knowledge 
he had acquired over the many years of studying electro 
magnetic phenomena, Dr. Adams presented a paper a 
year ago entitled: “The Penetration of Electromagnetic 
Radiation into Ferromagnetic Materials.” Since its pub 
lication, we have had the opportunity of checking his 
approach over a wide range of currents by actual tests 
and are happy to say that both agree remarkably well. 
Phe paper should be considered as a classic and | pea 
sonally am delighted with the title which he has given 
to it. It takes us back 50 years when it was the custom to 
titles fon 


have papers which provided two reactions 


either they aroused your curiosity to read or else tright 


ened you away forever, Happily this title has aroused the 
curiosity and interest of those associated with the electric 
cable industry. 


A list of 


medalist follows: 


some of the honors already received by our 


Iwo honorary degrees of Doctor of Engineering 
Oldest living past preside nt of AILKEF 
Medalist of AIEI 


First president and oldest living past president 


Lamme 


of the American Welding Society 


Honorary member of the American Welding 
Society 

Delivered 
tures founded in his honor by the 
Welding Society 


Organizer and first chairman of the Welding 


Adams Lec- 
American 


the first of the series of 


Research Council, now honorary chairman 
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First Recipient of the Samuel Wylie Miller 


Medal of the American Welding Society 
Honorary member of the Board of Directors of 
the American Welding Society 
Longtime member of the Boiler and Pressure 
Vessel Committee of ASME, now honorary 
membet 
the International Acet- 


Honorary member of 


elyne Association 
One of 35 engineering members of the National 
Academy of Sciences. This is « quivalent to a 


sritish Fellow of the Royal Society (FRS) 


When we 


lieve you will agree that Philip Alger best expressed it 


review Dr. Adams’ accomplishments, I be- 


when Dr. Adams was presented with the Lamme Medal. 


I am taking the liberty of quoting his remarks: 


“Looked 
career is seen to have 


the 


at in retrospect, his distinguished 
resulted naturally from his 
pre-eminence in old-fashioned virtues of 
clear thinking, persistence, and absolute relia 


bility. He 


ment of engineering by unselfish aid to students 


has devoted his life to the advance 
and fellow engineers as well as by his own inven- 


tions. In so doing, Dr. Adams has earned a last 


ing place in the Hall of Fame of American 
Engineers, and he has also made a host of friends 
who will ever value the inspiration he has given 


them.’ 


hese words were originally spoken in 1940. Except 
for the emphasis added by 16 subsequent years of con 
tinued high performance, they remain equaly true today. 
It gives all of us great pride to honor Comfort 


Adams as dean of AIEE. 


\very 


Education 


4. ADAMS 
FELLOW AIEE 


IRST, I wish to express my deep appreciation for the 
high honor bestowed upon me by the Institute and 
its Edison Medal Committee 

I also wish to thank Dr. Wiseman for his generous 
presentation. 

Of the numerous fields of all my professional activities 
the most important one, in my estimation, is that of Edu 
cation which after all is the most important factor in the 
evolution of civilization. It is on this account that I have 
taken that title for this address 
Looking back on my own education I realize how fortu 
wonderful teachers to whom I 
life. Of my 


First 


nate I was in having some 


owe much of my success in late formal 


teachers I will mention only a few and most im 
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portant, Newton M. Anderson, teacher of Physics in the 
Cleveland Central High School, the 


expel ence, 


best teacher of my 


whole who definitely determined the direc 


tion of my future activities. It was through him that I 
obtained not only a scholarship in Case School, but also 
\ Michelson, One 


In my 


a job as laboratory assistant to Dr. A 

of the greatest physicists of this country freshman 
year at Case, I participated in the construction of the 
Michelson Morley 


experiments on ethet drift, the result of which was on 


large interferometer employed in the 


foundation stones of the Einstein Theory 


Harvard, | 


sociated with a group of great men and teachers not only 


of the 

During my 45 years at was intimately as 
in the field of science and mathematics but also with such 
Elliot, William 
chologist, Josiah Royce the great philosopher, and Frank 


Fede ral 


Phroughout my professional career, one of my greatest 


men as President James the great psy 


Tausig the head of the larifl Commiussion 


teachers was Dr. Steinmetz 

I come now to a phase of the important problem ol 
Education which has no direct relation to the fitness of 
success of 


this award, but has much to do with the oul 


great democracy; namely, the critical shortage of properly 


Lhe 


shortage is so abundant that it needs no repetition betor 


trained engineers and scientists evidence ol this 


this audience. But how can it be corrected? 

First a few statistics from an article by Phillip Sporn in 
Electrical Engineering, September 1956. Of the 2.5 mil 
lion boys and girls of college age in this country, only 


11.5% 


degrees in engineering and the sciences (for 1955) 


15° get first 


get first college degrees, and only 
However, since hereafter we shall be dealing with the 


shall 


11.5°, or about 1/9 of our total youth gets a first coll 


broad problem of education, we assume that th 
degree and that this includes practically all of those who 
continue on into either professional or public life. In 
other words, the large majority of the most important 
clement in our society is selected trom the 1/9 of the total 

\s engineers, we go to great lengths in research to find 
the best materials for various types of structures, particu 
larly those new ones demanding unusual properties 

Is this not in striking contrast to our method of deal 
with the raw materials—the 


ing most important of all 


human mind—the development of which is what we call 
education? 

After many years of teaching and even more years ol 
contact with industrial personnel, [ am convinced that 
the average brain power ol the 8/9 group is more than 


half of 


brilliant minds in the larger 


that of the 1/9 group ind that the number of 


group is more than that in 


the smaller group. In other words, our dependence on 


the smaller group constitutes a serious and unnecessary 


limitation 

In contemplating this problem more than 50 years 
I had what I called a “Pipe Dream,” stimulated in 
by the operation of two of our Federal establishin 
West Point and Annapolis 


where the students one ‘ 


education but also 


Go 


lected are provided not only ith 
Phu the 


that no tin 


food, lodging, and clothing crhment 


evidentally convinced mcial consider 
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should 
ficers for the U 


intervene in the case of the education of the of 


S. Army and the U.S. Navy 
Is it not quite as important to have an equally well 
educated pool from which to draw the officers and staff of 


our great industrial and economic institutions? In fact, 


the present critical shortages in this pool is the best evi 
¥ 


dence of this need, because it 1s unquestionably due to 


its restriction to the | 9 group 

Belore presenting my “Pipe Dream” it is only fair to 
tate that it was also presented in a slightly different form 
in the Fifteenth Steinmetz Memorial Lecture which I de 


livered in Schenectads about I> years ago Unfortu. 


nately, it was printed only in pamphlet form and has 
long since been exhausted 

With this introduction, my “Pipe Dream” briefly, is as 
follow , 

1. Every child to be given a general clementary educa 


half 


of our youth accept 


grade which is 


sO" 


tenth 
About 


this free education under out present system and no Sig 


tion up to about the way 


through high s hool 


nificant change is proposed in that zone, above which the 
drop-out creases rapidly 

2? At the end of this period with the aid of the best 
available aptitude tests and other examinations, a weed 
ing-out process will take place and only those with rea 
onably good promise will second 


pass on to the stage 


during which they will not only get tree education, but 
also a modest financial support to cover their other living 
On 


a larger percentage of the 


expenses when this is needed this basis, it may be 


issumed that whole will be 
promoted than under the present conditions 

%. At the end of this second stage and with the aid of 
the various tests, there will be a second weeding-out proc 
ess Which will involve considerable segregation and leave 
only those who give promise of excellence in one of the 


fields of 


literature 


everal activity including science, engineering, 


history, languages, law, medicine, economics, 


Government, and business administration 

1, At the end of this third stage, there will be a final 
weeding-out leaving only those who have shown enough 
PPOs to warrant advanced work in then chosen fie lds 


le ading to higher degrees 


Except for the first stage, students will be provided not 


only with tree education, but also with a modest allow 
ince for living expenses tor those who actually need it 
Without this latter feature, the objective of this plan 
could not be reached, namely the utilization of 100°, of 
our total native ability 

\ more careful study of this plan will show that its 
successful development would be slow, even with the nec 
essary legislation, and that it would require some funda 
mental changes in our entire educational setup, includ 
ing much more emphasis on the standards for teachers 
as well as higher salaries, particularly for those in the el 
mentary public schools. Moreover, inasmuch as the prob 
lem now lacing us is very real and acute, and because the 
proposed plan seems to be the only one in sight which 
makes possible utilization of substantially the entire pool 


228 Edison 


Medalist 


of native brain power in all fields, it is certainly worth 


consideration. 
With this plan in full operation the following trends 


would naturally obtain; 


1. Much more competition in the more interesting pro 
fessional or highly specialized occupations, and much less 
in those requiring more brawn than brain. 

2. A tendency to reduce the difference in remuneration 
as between these two general groups. Moreover, with th 
advance of mechanization of industry, the percentage ol 
those in the now favored groups would undoubtedly be 
increased largely as compared with those in the unskilled 
labor group. The need for this change is vigorously de 
monstrated by the present shortage. 


Q 


3}. A very great increase in national efhciency. Of this 
I am firmly convinced, after many years of thoughttul 
consideration of these problems, coupled with a very un 
usual opportunity for observation of the industrial ma 
chinery and personnel of the United States. 

1. A considerable raising of the general level of in 
telligence, which would apply to practically all occupa 
tions. 

5. Finally it would bring us much closer to our ideal 


of equal opportunity for all. 


Since there will doubtless be many who object to this 
addition to the socialistic feature of our public schools, | 
am presenting only a few of the major socialistic features 


of our present economy. 


1. Our entire system of free education through the high 
school and to a lesser degree through our State Univer 
sities 

2. The Post Office Department 
3. All of our public roads and bridges, even those re- 
quiring special tolls 

1, Public water works in most of our large cities 

5. Sewage disposal systems in practically all of ou 
cities 

6. All Government departments headed by Secretaries 
in the President's Cabinet 
7. More recently, the Social Security and Welfare Acts 


8. Thousands of successful co-operatives 


Although this plan would require some addition to the 
total Government budget, State and Federal, or both, i 
is altogether probable that this would be balanced by the 
resulting savings due to the higher efficiency of our in 
dustrial, economic, and social institutions 

Fortunately we are not entirely without experience in 
the operation of this plan, because the “G.I sill ol 
Rights,’ for World War IL veterans, provided the same 
opportunity but only for veterans, most of whom would 
otherwise have been in the 8/9 group and who surprised 
everybody by their ability to take advantage of their wai 
time educational opportunities. 
still 
given to veterans, the big gap and the resulting shortage 


Although some litthe Government assistance is 
still remains, not only in science and engineering, but 
also in all other occupations which so sadly need a higher 
or broader education, 
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A Data Transmission Machine 


Cc. R. DOTY 
ASSOCIATE MEMBER AIEE 


ODERN BUSINESS OPERATIONS have de 
M veloped a requirement for rapid and accurate com 
munications, involving the exchange of engineering, 
scientific, statistical, and accounting data. The points be 
tween which communication is required may be within 
the same building or they may be separated by hundreds 
ot miles. 


The 


transmitting data are substantially different from the re- 


requirements for a communication system for 


quirements for transmitting message trafhe. The funda 
mental difference lies in the degree of accuracy required, 
trafhc, the inherent English 


In message redundancy of 


text permits “reading through” an occasional error. By 
comparison, the inherent redundancy in data is extremely 
low, and a single error may Cause misinterpretation of the 
message. For this reason, an error-detecting means must 
be used in order to insure accurate results. 

Phe IBM (International Business Machines Corpora 
Data 


from punched cards and records the 


tion) Transceiver reads and transmits information 
information by 
punching cards at the receiving location. ‘Transmission 
may be over telephone or telegraph circuits, using wire 
lines, radiotelegraph, or microwave facilities. Means for 
transmission (character 


detecting and correcting errors 


mutilation) are included 
The Data 


includes the card reading and punching mechanism (fon 


+ 


Transceiver comprises two units. One unit 
sending or receiving) and the other unit contains the elee 
tronic commutator and circuitry for transmitting and re 
ceiving signals. Tone signaling ts used for operation over 
telephone circuits and direct current signaling is used for 
telegraph circuits, Different signal units are used for the 
two classes of service. The telephone signal unit also con 
tains equipment for deriving channels so that as many as 
four transmissions can be accomplished simultaneously 
over a single telephone circuit 
ire 800, 1,300, 1,800, and 2,300 


The tone frequencies used 
cycles. The telegraph 
signal unit will operate at the three most commonly used 
keying speeds of printers. 

The card production on telephone circuits is I] per 
channel per minute when all 80 columns are transmitted 
On telegraph circuits 3, 4, or 5 cards per minute may be 
transmitted over 60, 75, or 100 word facilities, respec 
tively. Card production increases if this machine is pro 


grammed to transmit less than 80 columns per card 
Pluggable units permit the operators to change from 
me telephone channel to another, or from one t legraph 
yperating speed to another, so that the machine will 
match the operating characteristics of the circuit to which 
it is connected. 
The Data 


tion signaling code in which each character contains four 


Transceiver uses a fixed count error detec 


narking and four spacing elements, enabling the receiver 
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Transmission 


L. A 
ASSOCIATI 


LATI 


MEMBER AIEF 


to detect all single errors and all multiple errors except 
those which compensate each other, to produce no net 
change in the number of marking and spacing elements 
was chosen on 


in a characte) 
the 


This error-cletecting code 


basis of field-testi experience, to provide the re 


1g 
quired degree of accuracy with a minimum of redund 
added Lhesé 


on many 


ancy to the message tests were conducted 


types ol communications circuits, mcluding 


transoceanic radio 


In addition to the fixed-count and invalid-code combi 


nation checks of each character, the receiving machine 


performs other checking tunctions, including a check to 


see that the correct number of characters is received tor 


each card, and that the machine is not out of « irds. De 


tection of any failure stops both the transmitting and 


the receiving machines. The receiving machine stops im 
The 
card being transmitted 
So that the 


can exercise complete control over the transmitting ma 


mediately upon the detection of a failure trans 


mitter stops at the end of the 


when the tailure occurred receiving machine 


chine, the transmitter is arranged to stop at the end ol 


each card and send a special code combination (end-ol 


card), If no tailure has been detected, the receiver re 


sponds by sending an acknowledging signal (start). Re 


ception of this acknowledging © signal permits — the 


transmitter to feed the next card and resume transmis 


sion. If a failure is detected, and the receiver does not 


transmit the acknowledging signal, the 
Both 


the operators 


transmitting ma 


chine stops machines must then be restarted by 


and the card is re 


fail 


corrected tinmediately, so that each received 


transmission of the 


peated, In this manner detectable errors and other 
ures nay be 
card is a complete and checked transmission 

The machines operate on a start-stop principle both 
with respect to the card reading and punching functions 
and the signaling. Each character is preceded by a “start 
or synchronizing pulse and ts followed by a “stop” period 

Electronic circuitry permits the use of extremely short 
samples (50 microseconds) for regenerating the received 
signals. Thus, distortion of the received signals will not 
interfere with the proper operation of the machine unless 
it becomes so severe that it affects the center of a signal 
pulse 

Field testing and operating experience indicates that an 
extremely high degree of accuracy is obtained on all type 
of circuits. The present uses of Data Transceivers and thy 
increasing interest shown by commercial and military 
planners indicate that Data Transceivers will find a wid 


field of application in data transmission. 
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INSTITU 


A 


Member: 
\IEE a 


in those da I here 


Dear Institute 


long time 
mniples 
iat vathiizations fo jom 


could se all 


cyirile ul al ( 


the help that an organization 


t in finding a job, in keeping i, ¢ dl 


making professional progress As the 


pa our judgment is confirmed and 


our attachment to the organization becomes 


iter, especiall i e contribute more 


ol our tine md eflort to it Sut oom this 
comple orld ot today, it is apparent that 
hat seems obvious to us not so obvious 

one 

best information available indicates 
our AKI 
hall of the 
neers in the United 


\IhI 
elbor ith 


membership includes less 
clectrical 


Man 


essentially 


number of 


State 


total 


' todas 


i 
Wwe working 


fellow 


nember ol 
electrical 


Tristitiute 


elbo engi 
not members ot out 
an fulfill the qualifications for 
mber hip 
fhe number of young men who have re 
coved degrees in electrical engineering trom 
wcoredited curriculums within the last I 
mem 
They are all eligibl 


Member in 


eul exceed the present corporate 


AIRE 


favs the wract ol 


hermhip of the 


ssOociale 


TE 


MSTIYV TTTES 


Message from the President 


ATK 


ments are 


As new areas in technical develop 
inevitably will be 
AITEI 


rrowth 


ope ned, they 


in the hands of young men. As con 


tinues its own professional and 


development, it will need these young men 


in numbers and the men will need 


the ATbI 


as members, we 


young 


believe in our Insti 


if we have pride in our profession 


have faith in our own abilities, if 


e have a deep-seated burning desire to 


make personal and professional progress 


if we recognize that there are opportunities 





Full Technical and Social Program 


Planned for Southern District Meeting 


Piik Alki 


be held in 


Southern District Meeting will 
Jackson, Miss April 3-5, 1957 
ihe Heidelberg Hotel serve as head 


quarters for the meeting and all 


will 
technical 
‘ hon will be held there 

\ well-rounded will 


COMMUNICATIONS 


technical program 


include man sCOSSIONS On 


transmission and distribution, metals and 


instilated calle computers, transformers 


protective device chemical industry, power 


eneration, telemetering, microwave radio 


tem mal tem cnyineering The Dis 


trict Stuclent Paper sched 


Competition is 
Mckee is 
Activities for District 4 


tiled during the meeting. Chester 


chairman of Student 


Social Activities 


members and their 
l he ¢ 


luncheon ind 


Social activities flor the 


tiest ite in every 


ill bye 


i ciinner dance 


complete respect 


a hospitality hour, a 


and tor the ladies there will 


be a bridge and canasta luncheon, a cottec 


hour each morning. and a variety of sight 


ecing trips 

\rrangements are being made to hold over 
Natchez Pilgrimage’ 
March Sl. Here 


ante-bellum homes which have 


the annual which 


othaally ends on visitors 


will see been 


restored to their former beauty, graced by 


250 


their owners dressed in costumes of the 
will include high 
This 


been 


period. The guided tour 


lights of each of the famous homes 


event is nationally known and has 


featured on the network television show 


Wide Wide World 


General Session 


called to order at 
April 3, by R LD 
chairman, Mr 


The meeting will be 
O30 aan Wednesday 
Yarbrough eneral 

brough will introduce J. P 


ernor ol Mississippi 


Coleman, goy 
who will bring a mes 
Mavor 


will wel 


Following this 
Miss 

attending to his delightful city 
given by ] © 
VUcComb Enter 


aye ol elcome 
6 Phompson of Jackson 
come those 


The major address will be 


kinmerich, editor of the 


prise Journal 


Inspection Trips 


The following interesting inspection trips 
have been arranged tor the members attend 


Mississippi Products Compan This is one 
ot the manufacturers in 


1,000 


largest industrial 


Jackson employing approximately 


Institute Activities 


for wider personal service to our profession, 
Institute 
then surely we will want to help 


from within our where there is 


teamwork 
regardless of his aye 


our fellow enginee 


by trying to bring him into our Institute 


I invite each of you to make this personal 
ellort. Every one of us knows the proced 
Once 


the candidate is elected to membership, let 


ure; it simply remains for us to act 


us be certain that he is given Opportunity 


to participate actively in his Section or 

Subsection 
Permit me 

that I 


it is quality of service 


to emphasize that it is not 


numbers have uppermost in mind 
to our membership 
turn, to humanity at large that is 
Size of 


result iff we 


and, in 


of prime importance corporat 


membership is only the end 


are to succeed in maintaining our stated 


Our 


determined by our 


principles and objectives degree of 


success will be sincerity 


by our and by our individual 


ellort 


conviction 


Cordially 


ENS) “ovr. 


kl 


yours 


President, 


people in the manufacture of sewing ma 
radio cabi 


The 


offers a good opportunity to see interesting 


chine cabinets, television and 


nets, and finished furniture plant 
detailed work of veneer and panel furniture 
assembly. One can see the process from the 


log to the completed furniture 


Steam Electric Station of Mis 
Light Company 


Rex Brown 
sissip pi Powe) 
143,000-kw 


underground 


This is a 


outdoor steam plant using 


water and cooling towers. A 


new unit of 250,000 kw is being added in 
1959, It is one of three steam stations on this 


company’s system which totals 420,000 kw 


This 


Presto 


Centw Vanufacturing Compan 
National 


party will 


company is a subsidiary of 


Inclustries. The inspection have 


an opportunity to sec the manufacturing 


processes necessat for producing electric 


ind gas appliances. This is a new and mod 


ern industry for this area, Approximately 


650 people are employed 


Vickers, Ine 


ditioned manufacturing plant for hydraulic 


This is a completely air-con 


pumps which are used in aircraft. The in 


dustry is new in this area and the inspec 


tion party can see a completely modern pre 
cision manutacturing process, Guided tours 
in parties of 8 or 10 will be arranged so that 


specifi machine opel itions can be observed 


Cork 
manufactures resilient 
this 


frmstroneg 


This 


coverings in 9 


Compan plant 


floor 


inch squares and inspection tour will 


prove to be quite interesting. There will be 
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an opportunity » Visit the entire plant ona 
guided tour so that all phases of cork tile 


manutacturing can be observed 


Soutllie Be hi Buildi This 
tour will enable visitors to see local dial 
equipment 1 time announcing service long 
distance switchboard, and a television con 
trol center, including color monitor. Since 
two coaxial cables cross in Jackson, this ts 
quite a switching center for television and 


long-distance service 


bach of these inspection trips is scheduled 


for late afternoon, after the technical ses 


sions have been adjourned 


Ladies Program 


Ihe ladies’ headquarters will be in the 
Heidelbere Hotel 


will be served every morning during the 


Cotlee and doughnuts 
meeting at 9:30 a.m. Hostesses will be on 
hand at all times to extend a welcome, help 
Visitors get acquainted, and answer any 
April 1. the ladies 


vill be entertained at a bridge and canasta 


questions. On Thursday 


luncheon from 12 noon to 5 p.m. During 


the week, cars and guides will be available 
for tours of local and distant points of in 


terest 


Advance Registration 


Please revister in advance by returning 
the advance registration card properly filled 
out. In so doing, time will be saved in com 
pleting registration details upon arrival at 
the hotel. The registration tee for members 
will be 83 and for nonmembers $5. Student 
members and members of tamilies will not 
be required to pay a fee. Registration facili 
tices will be located in the lobby of the 


Heidelberg Hotel 


Hotel Reservations 


\ large number of rooms are available at 
the Heidelberg Hotel, meeting headquarters 
and at the Robert FE. Lee, Wilthall, and Ed 
wards Hotel 

Rates are as 
Sx Double Room—S7 to SII 
Suite SI® 


follows: Single Room—S5 to 


Iwin Bed 


Transportation 


\ccess to Jackson, Miss., can be made by 
Illinois 
Mobile mad Ohio 


rail, air, or highways toth the 
Central and the Gull 
Railroads have regularly scheduled connec 


Jackson I hie Delta 
Southern \il Lines bot have ood 


tions into and the 
chedules to the capital city The best high 
iy connections entering Jackson are t S 


routes 49, 51, and 80 


Committee’ 


Members of the 1957 Southern District 
Meeting General Committee ive K ) 
Yarbrough, chairman; N. I 


secretal and ¢ \ 


Stampley, vice 
chairman; J. R. Burnie 
Rogillio, treasurer. The Advisors 
includes R. B. Wilson, H. G 

M. bF. Collum; Committee Chairman are 
Mrs. J. B Lacies 
R. B. Wilson, Finance; J. L. Maxwell, Tecl 
nical Program: R. W sraswell, Publicity 
1. M. Salisbury, Printing and Tickets; R. I 


Committee 


Purner 


Fountain Committee 


Marcu 1957 


Weems 
\rrangements; |. B. Fountain 
tion I R Brock Inspection 
Mekee, F. D. Jottrion 
and J]. G. Gates, Dinner Danes 


Registration; F. ¢ Hotel 


I ransporta 


Trips; Dn 


Briggs 


Cheste1 Students 
Ihe tentative technical program for the 
District Meeting follows 


Wednesday, April 3 


9:50 a.m. General Session 


Yarbe 


Talk atellite H ‘I 
2:00 pam. Communications 
DP Ceo 
Past with Some Prediction for the Future R. ¢ 
n 

DP.* Short Haul Telephone Equipment and Ena 
he 

Application of Negative Imped 


nunica Industries Problems of the 


gineering } 
DPS7-891 The 
ance on Long Rural 
l 


Telephone Lines. H 


2:00 p.m. Distribution and Transmission 
DP Combined Single Phase and Three Phase 
Loading of Open Y and Open Delta Transformer 
Banks. . M. Bankus, J Gerng 

DP.* The Causes of 3ST Voltage Unbalance and 
Their Effeets on Induction Motor Pert ance and 
Protection H. I. Madd ( ee 

DP. Series Capacitors with Distribution Trans 
formers j 

DP Derivation of Lnbalance Tolerance 
Systems {. ¢ ‘ h 

2:00 p.m. Metals and Insulated Cables 
DP The Electrical Pig u“ td 

DP High Strength Alumir Alloy Conductors 
b I “ ( l 

DP.* Aluminum Tubular Bus Conductors for 


Outdoor Substations M i 


DP Reeent Development in Polyethylene In 


sulating Materials ss 1 


Thursday, April 4 
00) a.m Computers 


Analog Computers 


bPr.* An Analog Application The Computation 
of Recket Flight l EW 
bDP.* Principles of Digital Computers 


( 


DP An Application of Digital Techniques te 
Data P h d 
bP Panel Discussion on Other Applications of 


essing / “ 


Computers HH  m ! bp 


t ii I ph ma « t “ kK 
9:00) acm Communications 

bP Carrier System as Applied to Subseriber 
Line lt sage DOH wd, J 

br Pl Rural Carrier Systems gg Fit 
bP.* Memory-Logie——What Electronies Cs 
j ‘i ; 

2:00 p.m Transformers 

DPS7-492 New Concepts in Evaluating Electret 
Equipment Insulating System——The Problems Ea 
countered » & & ing 

br A New Approach to the Problem of Trans 
former Nalse ) R. Man 

bP Effect of Manufacturing Process on Dieles 
trie Strength of Transformer Materials / “ / 
pe Progress in Power Transformer Develop 
ment L. a 


2:00 pam Computers 


$948 Synthesis of Closed Leep System 


Curvilinear Squares J. N. Ea ( MH 
Electronic Computer Machines 


Lleetronke Nirervaft Navigation 


2:00 p.m Transmission and Distribution 
pP High Voltage Measurements and Equipment 
Surges on Transmission Lines i. h 

br.* A New 
Lightning 
( } Woag 


bP Fiber-tlas Poles and Crossarmes 


Approach te the Caleulati 


Performance of Transmission Lines 


Evening—Dinner Dance 


VIEW of downtown Jackson, Miss., scene of April 3-5, 1957, District 4 Meeting. The state capitol 
and state office buildings are shown in the foreground 
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Friday, April 5 2:00 p.m. Power Generation 


DP.* Gas Turbines in Industry. W. B&B. Wils 
pDP.* Automatic Station Logging. [ed Gluck 
pP.* The Need and Pre d Use of an Analog 
IPS7-494 The New Thyrite Magne-Valve Dis Computer in Steam Power Station. /. # Shipley 


900 a.m Protective Devices 


tribution arrester ( / Desauliner i] f Dak pPr.* Utilization of Engineering Manpower in 
hang, E 4. Eva T. J. Carpenter Large Reactor Design DW WcLenegan 

DP. Interr ting Test-High Voltage Expulsion 

Fuses. 1. A. Burdeshau 2:00 p.m. Radio-T V-Microwave-Telemeter- 
DP.* Lead Switehing’s Future——Unlimited, John ing 

Conrad 


pr.* A New Fuse Link for Distribution Trans pP.* New Microwave Equipment. Cc. L. Dodd 


formers YW ‘ J, W. Enh DP.* Probleme of Laying Out and Operating 


Microwave System G. R. Ransom 
9:00 am, Chemical Industry DP.* Selective Teleusbatinn far Gas Desens fhe 
tien Control MU. E. Forrest 
pr.* Selection and Electrical Equipment for the pP.* 


Systems Design in the Application of Power 
Chemical Ladustry u“ Hi. Pleng 


Line Carrier K.P. Park 
pPr.* Cathodic Protection Grounded Techniques 


J. B. Sar 2.00 p.m, System Engineering 
DP.” Cathodic Protect as Applied to Cellular 

Type Submerged Shipway Bulkhead O. J. Stree DP.* Present Day Trends in Industrial Distribu- 
DPS7-495 A New Voltage Cireult for Semicon tion «. F. Kucera 
ductor Keetifiers. 1. A. Dortort DP.* Survey of Are Furnace Installation. &. L. 
pr.* Aluminum Production i. B srayh Lloyd 


1957 Nuclear Congress Being 


Held March 11-15, in Philadelphia, Pa. 


PHE 1957 NUCLEAR CONGRESS, to be Conference follows, Preprints of numbered 
held at the Philadelphia, Pa., Convention papers only may be obtained from EJC at 
Hall, March 11-15, under the co-ordination the address previously mentioned for 30¢ 
of Engineers Joint Council (EJC), has been per paper 
described a possibl the most significant 

ent of its kind ever held in this countrs 

Included in the congress are four major Monday, March 11 
events one of which is the Second Nuclear 
bnginecring and Scvence Conterence co 


9:30 as Plant’ ¢ ai - ; 
orvdinated by EJC on behalf of 20 engineer n an ontainment Concepts 


ing and technical societies, including the and Design 
\IkI 

The Fifth Hlot Laboratories and Equip 
ment Conference, the National Industrial Censelidated Edison (C« sment Syetem. H 
Conterenc joard Fifth Atomic Energy in Dobel, D. W. Montge vy, Bab k & Wileox Ce 


Industry Conference, and the International Containment for the EBWR. L. W. Fy 
Ntomic | s position will also be part ol the D Argonn ation 


congre Nuclear Systems Contair 


fore than 40 major topic will be con ( ral ble ( 
idered at the congres including nuclear 


renerating station reactors for ship) pro 9:30 am. Fuel Production 
rulsion disposal of rachoactive wastes 
| | 


Cuthber ’ ne ove ulle 
production of atomic fuels, legislative and ' chhetth and Floye Calles 


legal problems, atomic energy deve lopime nts 57-NESC-45 Pilot Plant Studies on Nonaqueous 
Extractive Methods for Western Uranium Ores, J 
D. Foley, W {. Meeley, RK. B. Filbert, Battelle Me 
morial Inatitute 


ibroad, and practical, commercial applica 

tions of the atom in such frelds as chemical 

production and food processing 

+7-NESC.48 Refining of Lranium Ore Conecen- 

trates. DD. S frnold, B. G. Ryle 

Marshall r., Congress manager, said I hve Corn 
} 4 


In revealing details of the program \ 


1! Ohio 


tremendou SCOP of this congress demon 37-NESC-46 Uranium Reeovery at the Oak Ridge 


trate the extent to which atomic energy Caseous Diffusion Plant. KR. / ouse, J. Dyk 


is becoming a day-today industrial opera B. H. Thompson, Union Carbide Nu 


tion, Rapid growth and even more rapid 57-NESC-47 The Uranyl Am Phosphate 
change in the freld have created a demand Process for Recovery of Uranium from MgF, Slag 
Scrap. E. R. Johnson Rutenkroge B, Kreus 


for a comprehensive rogram of this kind 
) mp ' prog c ann, 8. C. Dour National Lead Cor 


where specialists ane industrial leaders can or 


i mble and, in a short time, bring them 
ee ee ‘ re. 57-NESC-49, Methods for Production of Thorium 
elves up to date on new deve lopm« nts Metal. O. C. Dean, Oak Ridge National Laboratory 
Recent decisions by the Atomic Energy 
Commission to expedite America’s nuclear ‘ : ; . 
o I 9:30 a.m. Protection of Water Supplies 
powel program emphasize the fact that we 
can expect tmportant CONSLTUCEILVE results 
from this congress for years to come.” ‘ " Baxter 


( opies of the advance congress program Radioactive Tracers in the Field of Sanitary Engi- 
may be obtained by writing to Engineers neering. Conrad Stra Richard Straub, Robert A. Tait 
Joint Council, 20 W. 39th St., New York 18 : mnpncring Sante 
N. Y., or from any participating society $7-NESC-21 Stream Surveys for Radioactive 

Waste Control, -. ¢ lou H ngram tobert 


\ Taft Sa gine D. Harward, 
Second Nuclear Engineering and Science us At 


The tentative technical program for the 


Institute Activities 


Radiochemical Procedures for the Identifications of 
the More Hazardous Nucleides. B. Kahn, Oak Ridge 


National Lab« 


9:30 a.m. 


The Water B 
Keck, US. At 


rator roldi ober 4 Taft Sani 


Educational Use of Reactors 
F. Bonilla 
W. W. Miller 


oiler as an Instructional Teel. C. K. 


mic Ene ommission 


Educational Uses of the Small 5-Watt Laboratory 


Kea u 


The Portable 


Fle Ator * International 


Polyethylene-Moderated Training and 


Research Reactor (AGN-201) 4. I 


hay Acro 


he Thermal 


( R. E.S5 


Reactor Ex pe 


¢, Oak BR 


Reactor Expe 
irmstrong, ¢ 


Argonne Natior 


Educational 
Stephe H 


2:30 p.m. 


Cochairmen;: | 


57-NESC-1 
Resulting fro 
\ Ar 
57-NESC-22 
R. B. Spoons 


57-NESC.42 


etd ral Nucleonics 


Test Reactor. // 
ovacek, Kn s Ator 
ments in ORSORT 


f Reactor Technol 


riments at ISNSE. //a Br 
V. Kelber, D. H. Lenn B. 1 


wrator 


Uses of the “Pickle-Barrel.” 
nrik Ager-Hanssen, New York | 


Fuel Cycle Interrelationships 


KB ou and J. C. Robins« 


Reactor omplex Interdependence 
m Fuel Reeyele. # 4. Rodger, S. Lau 


mal Laborator 


Res cr Design and the Fuel Cyele. 
Keene cupany, tue 


The Fuel Cycle from the Standpoint 


of the Fuel Processor. ( I Stevenson, Phillips Pe 


( 


57-NESC-41. 


mal Reactors 


2:30 p.m. 


(hairman 


Viee-Chairmar 


57-NESC-11 


Fuel Cycles in Single-Region Ther- 
Tu igiord, Manson Benedict, Massa 


Merchant Ship Safety 


Tiedemann 


Devolopment of Safety Standards 


for Nuclear Propulsion of Merchant Ships. C. ? 


Vurph 
vod 


Some Possibl 


ant ud Headquarters i 2. 4 


' { Shipping 


« Safety Measures for Nuclear Mer- 


chant Ships. &. //. / i, Aerojet-General Nucle 


2:30 p.m. 


Chairm 
Vice-C) 


57-NESC.-54. 
Glass. R. # 
Over-all Ge 
Pris ton t 


57-NESC-53 


fr Caleines 


Waste Disposal I 


Disposal of Fission Products in 
Atomic Energy of Canada, Lid 
ach to Disposal. HH. H. // 


Separation of Cesium and Strontium 
i Metal Oxides as a Process 


posal of High Level Wastes thr j 


BE. J. Tut I 


Problems of 


trookhaven Nat Laborator 


State Enfore Agencies in Han- 


dling Treatment and i Radioactive 


Wastes. £. 
Healt 


J igton ‘ Department of 


2:30 p.m. Reactor Operation and Main- 
tenance 


57-NESC-62. 
kup. / 


57-NESC.24 
Nucle Powe 


Westinghouse Ft 


Opportunities 
Operating Co 
Plants. 1. R 


Lorraine 


The Hemogeneous Reaetor Test 
H. L. Falkenberry, Oak Ridge 


Some Operational Problems of the 
r Plant. &# Ll u“ ke / . / 


lectr Corporation 


for Reducing the Investment and 
sts of Utility Side Nuclear Power 
Hughe 
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Tuesday, March 12 


9:30 a.m. Fuel Manufacture 


Fabrication of Irradiated Reactor Fuels by Semi- 
automatic Remote Controlled 
A Arg ‘a Lal t 


Equipment i B 


High Uranium Alloy Fuel Plate for the 
mental Boiling Water Reactor k i] 
C. H. Bean, At e N al J 


Ex peri- 


Oxide Fuel Elements for Borax-IV 
4. Nolan 4 Na ul I 


Preparation and Properties of Aqueous Theoriam 
Uranium Oxide Slurries. ). DD. A 


g. J. P. McBrid Oak | 


9:30 a.m. Standardization in the Nuclear 


{ airman 


\ e-C hair 


General and Administrative Standards 
I/1, General Electr 


Nuclear Instr 


Electrical Requirements for Nuclear Reactors and 
Atomic Systems. H. ( Sous ( ral | 


Chemical Engineering in the Nuclear Field. / 
‘ 


( un t I ! P ! \ r & ¢ (In 


Reactor Hazards. // 


Radiation Protection in the Nuclear Field 


WeAdan General | t ( pa 


9:30 a.m. Waste Disposal I 


Geological Consideratic 
Thermal Considerations. // 


al Sur 


57-NESC.-1 Waste 
into Aquifers. f edder, \ ( 


Atomic Disposal by Injeetion 


Disposal of Radioactive Wastes 
Hopkins Univers 


Disposal of Radioactive Wastes in Reverse Wall 


WJ. Kaufr 


9:30 a.m. Primary Coolant Systems 


Engineering Consideration in 
Reactor Coolant. 


Boiling Water as a Primary Coolant 
General ft tr ( 


Gas Coolant for Nuclear Reactors. M 


Ford Instrument pa 


Operation Sediam Coolant SRE 
, at 
with a LO-NaK Slurry in 
/ Db. ¢ / ! 
Ar 


2:30 pan. Plant Components—Small 


Flectromagnetic and Mechanical Pumps of EBR 
j 4 


Sedium System. A J oO. H 


st sl Laborat 
Use of Clad Piping. J. H. P I 

Piping as Applied to Nuclear Energy Applications 
D. B. Rosst }. J. MM fh RK 1 g Hu , 
u mherg, M. © kb ( 
57-NESC-33 (in Quality Requirements for Steel 


Valves for Nuclear Power P te. J. J. A yr, Ge 


Marcu 


1957 


60 Cycle Induction Heating of Sedium Systems 


R. A.J O. H 4 


New 


diation 


2:30 p.m. Limits and Codes for Ra- 


Protection 


Changes in Maximum Permissible Exposure Valuc 
Recommended in 1956 by the International Com 
mission on Radiological Protection. | 


Oak | ‘a I 


The Impact of the Lowered Radiation Exposure 
Limits on Radiation Control! Problems 


al ff 


us of Radiation Protection Legislation and 


Codification. # «(. A { ( | ‘ 


Regulations Controlling the Use of Radioactivity 


by AEC Licenses. / \ 
( ® 


Statistics on Radiation Exposures for Use in Labor 


Insurance, Economic, and Selentifie Studie 


( Ar I ( 


2:30 pam. Shielding—Structural Protection 


and Control of Fission Products 


‘ 


Control of Radioactive Material at the Pressurized 
Water Reactor R. La P \ I 

( ‘ 

Steuctural Properties of Magnitite Conerets 
{ ' ‘ 

Shielding 


S7-NESC.-51, Materials of Biological 


( K I 
Structural Fea the Waste Disge 


for the Shippingport Atomic Power Stat 


pingpert, Pa. i/. /. I ‘ 


Measure 


ment of Soil Moisture Content and Density. /. / 


The Application of Rac sotopes to the 


Car { iD ( 


2:50 p.m. Spent Fuel Processing—Aqueous 


Head-End 


Aqueous Processing 


Steps in Preparation of Fuel for 
{ 


( 
b7-NESC.59 New 


Methods for 


Processing. | 


Head-End 


Aqueous 


Developments in 
Preparation of Fuels for 
7 rm Oak 


st ul 1 


57-NESC-58 Comments on Waste Disposal 
Hanford. Vv. / R. Et 4 


An lon Exchange Process for the Reeovery of 


Pluteniam from Irradiated Fuel ! 


I { Ca n ta 


Waste Disposal as Related to Chemical Processing 
( ( K h ( / 


An Electrolytic Reeyele 
ment. / a J bl / 


17-NESC-57 Nuclear Safety Considerations tin Re 
wctor Fuels Processing Plant Design A 


i " r oO ‘ 


Wednesday, March 13 


9:50 am, 


Plant Components—Large 


M. ¢ Beek 


Boilers for Nuclear Power Plants. / 
t r W cler Cor 


ssure Vessels for Nuclear Power Plants. 8. 1 


/ { if j a t I tr 


Institute 


Basic 


Nuclear Power Plant Pressurizer ( K 


Equations for Predicting Performance of a 


4 I I 


Fuel Handling System fe a Fast Heeeder Reactor 
ca ( I 


4 


9:30 am. Radiation Processing 


tse of lenizing KRadiathe n Control of Pars 


Infections } ( ( 


the Application of lonising 
For Preservation 
‘ j 


\ 


\ Megacuric Cobalt-60 Food Irradiater 
‘ A f ' 


Peacetime Utilization of lonizing Radiation to the 
Chemical Lodustry. A i 


t 


The N Reactor as an Inetrument of Medical 


Research Therapy. / ( / 


} } 


9:30 am. Fuel Processing—Nonaqueous 


57-NESC-27 Liquid Metal Fuel Reactor (LMPR) 
In-Pile Fuel Processing I / 


HW. i I hk ' 


17-NESC.56 Decontamination of Irradiated Ura 
nium by Fluoride Volatility Proce u / 


h “ A “ K 


+7-NESC-55 Proce 


Viuteniom Separation from Uranium. /. U. 4 


Magnesium Extraction 


1 7-NESC.26 Conceptual Design of Pyrometallur 
sical Reprocessing Plant K j A 


+7-NESC-25 Coneeptual Design of Remote Pabei 
cation Plant. ©. VW. / At i Dp 


A ‘ 


O00 aan Reactor Design 


Engineering As 
Power Heaction 


Nuclear Powered & 


Power Plant f 


Turbine Light Weight 


Considerations in the De urlized Water 
Keactor Plants. /. / 


Design and Construction of the Bugineering Test 


Reactor , bh 


Stress Corrosion Cracking Probleme in the Home 


geneous Reactor Test (HAT). FF. ¢ j ‘ 


Reactor Core Design 


a 


FRR. Control Drive Mechaniow 
4 


thn the Significance rold Number 
actor Design. fF. 1 J, F 


NESC.66 
trol, W. A { 


Absorber Materiales for Heactor Con- 
D p zg. & y 








2:30 pan. Uranium Metallurgy and Ra- 
diation Effects 


Conference Papers Open for Discussion 


tr 


The Effect of Cooling Rate on the Conference papers listed below have been accepted for AIEE J ransactions 
and Growth of Heta Lraniam Hydride 
Metallic Uranium. If. K, ¢ / J, W. Riche 


ir 0 } typewritten copies of each discussion should be sent to EB. C. Day, Assistant Secre 


and are now open for written discussion until April 1. Duplicate double-spaced 


tary for Technical Papers, American Institute of Electrical Engineers, 3% West 
57-NESC.14 Vileets of Alloying Element Addi- oth St.. New York 18, N. Y., on or betore April | 
tions of Al, Si, Meo Ti, V. Ze and Nb on the 
ge re igy bemecctg~ feeding sd 56-767 A Transient Stability and Voltage Study for a Modern Oil Refinery Dis- 
/ /.¢ j ‘ ‘ 

tribution System. C. W. Boice, 8. R. Durand, and D, Dalasta 
A Study of the Tensile Transition in Alpha Ura- 
nium. |. f / j ! 1 j 


Preprints may be purchased at 40¢ each to members, 80¢ each to nonmembers 
57-NESC-15. Metallographic Studies on Neutron- 


Irradiated Nontfissionable Metals, ¢ if aa " 
Melug L. J. Doig, " ; remittance to: ALEK Orders Department, 53 West th St., New York 18, N. Y. 


if accompanied by remittance or coupons Please order by number and send 


17-NESC-648 Effects of Grain Size on the Growth 











of Alpha-Uraniom under Irradiation. / Resnich 
/ r a | ' I ! I 


17-NESC-14 fhe Elect of leradiation on the 
Fensile Properties of Uranium. / / Mu n 
I t j on ( lt ( 9:30 am. Natural Resources I 57-NESC.-44 Patterns of Disequilibrium 

i Radioactive Ores, J. H. Rosholt, U.S. Geol 


| L. Fa er 57-NESC-32 Zirconium: Mineralogy and Geo- 


b7-NESC-S1 Exploration, Resources, and Produe- chemistry. Clifford Frondel, Harvard Un 
tion of Uranium, Kh. DV. uger, U.S. At I 


2:30 pan, Reactor Plant Instrumentation 
Environment » Wyoming Ur 
posits. 4. 


Reeent Advances in the Geology of Uranium De- 


NESC.44 Health Physics Lostrumentation for iM \ Lag uv 
a Power Reactor. G. H. Univer velopments in Geochemistry and Mincrology. / 57-NESC-28. Ura West of the Colorado 
f HW i t er t 


j ester dite Plateau. L). L. David s/ U.S. Atomic Ener 
Division 


Laboratory lnavestigations on the Origin of Ura 
A Kesistance Temperature Detector for Submarine 


Reactor Service. F. | / Gouss — and pry in = wee of _ yey 57-NESC-43. Recent Uranium Redistribution 
Comy ates , ' the ameron, rizona eposits Ralph 
j mpen teau. 4. M mn ales he ¢ A Deposi R { 
. eve Atomic Energy ¢ 
17-NESC.38 Safety Cireult Deve lopment 
‘ stal 1 int { Carnotit P. B, Bart . . 
Brookhaven National Laboratory, / he senhgy ae Sten y+ a ; 
“ / ‘ i , 
New Developments in Methods of Radiometric As- 
ay for Urantum. H. L. Volchok, Isotopes In 
2:30 p.m. Metallurgy of Uranium-Zircon- 
ium and Uranium-Niobium 
9:30 am. Metallurgy of Reactor Materials Allove 


Keeent Devel ite in the Reactor Laete 
tien at the Knolls Atomic Power Laboratory, 
( eral ft 


Chairman: H . eli 


ce-Chairma | H. Chiswik 


(itr nie Plows » Reactor Heat Ex- 
change Circulation K WV Spiegel \ cl 


A 
7-NESC.16 Transformation Kinetics and Me- 


17-NESC.50 Kadiati » in Radio spertios of O.5 and 1.0 w/o Molybde 
active Media with Applic ath ‘ ation Moni . ‘ Alloys. &. G. Zuh Universit { Cal 
toring, / / i | ' i it 


57-NESC-20, foe Effect of Oxygen on Zi 
Uranis Epsilon-Phase Alloys. 4. 4. Bau 
tough, H. A. Salle Pattelle Memorial Institute 
‘ The Transformation Kinetics of Uranium-Zireco- 
NESC.12 The Metastable Gamma Phase in 
Uranium Base Molybdenum Alloys. 4 i, & " 
a Se W esting! Blectu Corporat 


nium Alloys Containing 50 and 60% Urani 
/ J. Kear W esting ee bleetr ( 


57-NESC-3. The Corre Properties of Zireo- 
nium-Base Fuel Alloys. 5. A \ ‘ 
ent, Bettis Plant 


2:30 pan. Fuel Cycle Economics 7-NESC-4 The Corrosion of Urantum-Molybde- 


Alloys in High 


Temperature Water. M. B 
‘ _—— aa Ret > 


Plant; R. K. Mel y, West 
Corrosion Behavior of Intermediate t rani 
, 
Fuel Processing and Reeyeling for Natural Ura Zirconium Alloys in High-Temperature Water 
nium Power Reactors, 1H. A. | Vb 7 7 Self-Diffusion Thorium K. M. Goldme sk W eatinal | ( 
vor \ ' ' \ t li 
The Economies of Ceramic Fuel Elements ¢ ee 
j i . j | rin 57-NESC-6 Internal Friction and Shear Modulus 57-NESC.5 Cranium-Columbiam Alloy Diagram 
of Th at High 1 at s. ¢ E. Dixo 
I7-NESC.52 The Reonemic Background for the + 7 yer _ { ™ iit i B. A. Rog Dt Sthin KE. J, Mar M.A 
/ t ternationa Sees 
Competitive Development of Nuclear Power patrick, lowa State College 
W. oR. Keagy, Jr, Ba lemorial In b7-NESC-9, Effect of Cold Work on the Mechani- 57-NESC-10. Continuous Cooling Transformation 
cal Properties of Zirealoy-2. fF. Forscher, Westing Studies for the U-10 wt Per Cent Nb Alloy. J. S 
Studies, D ih Hal ka Ww ( m Teck 7 ary 1 Thyne, D, J. MePh ! 


Sarnnve Fuel Fabrication Leoanomic Parametric 


9:30 am. Heat Transfer and Heat Evolu 57-NESC-65. Effects of Irradiation on Powder 


. ‘ pacts of Uranium and Some 
tion 


Alloys. J. H. Ki S. HW. Pain Ay 
Thursday, March 14 aid 


Laborator 


heismens Ker Radiati Stabil s — ary 
9:30 am. Reactor Control and Simulators on ae of Ps ¥ ey ae Oe ‘erage . or 
eys. GC shin uw 


Nusselt Values for Estimating Tur Bough. Bertstia Vi 


Metal Heat Transfer N ivreular 


17-NESC.25 Dynamic Simulation of a Fast Ke 
actor System . f Aton r r Deve of Inside Horizon- 
nt Associate tal Cylinder, # ; Churchill, Un 
rit { Micl ' 
Control Probleme Nuclear Power Plants, /. / Chairman: ¢ 
Ou Aton International 17-NESC.29 The Integral-Spectrum Meth for Viee-Chairmar 


ma Heating Caleulat in Nue Reactors = 
,7-NESC.19 The Development of a Universal , Oak Rid Masten’ Sod 57-NESC.40 A Wire-Activat Technique for 


Type Control Drive Mechaniom for Nuclear Re , Reactor-Flux-Profile Measuremer A 


2:30 p.m. Reactor Instrumentation Devel- 


ckman, 
actors. Charles Hin Gil K American Ma Battelle Memos stit : Weat 
' A Foundry ¢ — 
. 2:30 p.m. Natural Resources II 
S7-NESC.60 The Logarithmic-Diode Counting- 57- -39 of « Thermal-Neutron- 
Rate Meter and Period Meter. A. A. Bar Hycon ' deraon Flux-Measuring Inatrs Ms ( K 
Smith lo @ tha 
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57-NESC-35. Selid-State Neutron-Flux Measuring 
System. 7. 8S. Gray, R. H. Spencer, Massachusetts In 


stitute of Technolog u WV srim, J pener tric 
Laboratories, In 
Well Surveying Cory 


57-NESC-36, Acoustic lonization Chamber 
Massachusetts Institute { Te 
Jr., Schlamberger Well Surveyir 
Millimicrosecond Coincident System, 


j J. A. Bjorkland, A. C, Meni Jr., 
( 


57-NESC-61. Evelution of Neutron Sensing El- 
ements——Scientific Laboratory to Industrial Appli- 
cation, Leslie J Neutronics Laboratory 


2:30 a.m. Problems Related to Heat 
Transfer 


Chairman: 8S. W. Churchill 
Vice-Chairman: R. V. Baile 


Transient Thermodynamics of Reactor and Process 
Apparatus. D. H. Brow Kr s A I er Labora 


tor 


57-NESC-2. Electrical Problems Electrical 
Burnout Testing of Nuclear Fuel Ele 
Hunt, Westing? bleets Cor 


Mechanical and Thermal Problems of Water Cooled 
Nuclear Power Reactors. \. /. /’ 
Westin use bl rie Cor ratior 


lime and Temperature Dependence of Thermal 
Stresses in Cylindrical Reactor Fuel Elements, 
A R. Merckia ¢ eral Electric ¢ 


mpany 


Des Moines Will Be Host 
to Great Lakes District Meeting 


The AIEE Great Lakes District Meeting 
will be held in Des Moines, lowa, at the 
Fort Des Moines Hotel on April 15-17, 1957 
One highlight of the technical program 
of this meeting will be a symposium on the 
problems of acquisition of right-of-way for 
the construction of transmission lines. Rep 
resentatives of the utilities throughout the 
District will present their individual prob 
lems and discuss the various ways in which 
each of them have expedited the acquisi 
tion of new rights-ol-way 

On Monday evening, AIEEE President 
M. S. Coover will be the guest of honor at 
a reception at the Fort Des Moines Hotel 

Ihe principal speaker of the meeting 
banquet on Tuesday evening will be E. 5S 
Lee, past president of the Institute 

I he Inspection trip committec under the 
chairmanship of ¢ ( Doerrie has an 
nounced trips to the Maytag manufacturing 
plant at Newton, lowa; to the Solar Aircraft 
plant in Des Moines, featuring special 
processes in the development and production 
of high-temperature-resistant metals; and to 
the atomic energy research facilities at lowa 
State College, in Ames, featuring the re 
search laboratories for basic research in 
metallurgy and rare earth separation, and 
the synchrotron laboratory. Special trips may 
be arranged to visit the facilities of the 
local utility, featuring their control and dis 
patching center in downtown Des Moines, a 
short walk from the hotel 

4 committee under the chairmanship of 
Mrs. N. B. Gussett is making a special effort 
to provide a program for the ladies, includ 
ing inspection trips to the Meredith Publish 
ing Co., to the Des Moines Art Center, and 
a trip to the Wakonda Club for luncheon 
on Tuesday 

The general chairman of this meeting is 
K. R. Brown of Brown Engineering Co. 


Des Moines. Committee chairmen include 


Marcu 1957 








Future AIEE Meetings 


Textile Conference* 

Georgia Institute of Technology, 
Atlanta, Ga 

March 7-8, 1957 


EJC Nuclear Engineering and Science 
Congress* 

Convention Hall, Philadelphia, Pa. 
March 11-15, 1957 


AIEE-ASME Engineering Manage- 
ment Conference* 

Penn-Sheraton Hotel, 

Pittsburgh, Pa 

March 27-28, 1957 


Paper and Pulp Conference* 
Georgia Institute of lechnology, 
Athanta, Ga 

March 28-29, 1957 


Southern District Meeting* 
Hotel Heidelberg, Jackson, Miss, 
April 3-5, 1957 


Rubber and Plastics Conference* 
Akron, Ohio 
April 8-9, 1957 


AIEE-AWS Electric Welding Confer- 
ence* 

Convention Hall 

Philadelphia, Pa 

April 8-12, 1957 


Great Lakes District Meeting* 
Hotel Fort Des Moines, 

Des Moines, lowa 

April 15-17, 1957 


AIEE-IRE Solid State Dielectric and 
Magnetic Devices Conference* 
Catholic University 

Washington, D4 

April 22-23, 1957 


Electric Heating Conference* 
Commodore Perry Hotel, 
loledo, Ohio 

April 23-24, 1957 


North Eastern District Meeting*® 
Wendell Sherwood Hotel 
Pittshield, Mass 

May 1-3, 1957 


AIEE-IRE-RETMA-WCEMA § Elec 
tronic Components ( onference*® 
Morrison Hotel, Chicago, Il 

May 1-%, 1957 


East Central-Middle Eastern District 
Meeting 

Biltmore Hotel, Dayton, Ohio 

May 7-9, 1957 

Final date for +7 P—closed SDP 
Syn.—closed, DPMs—March 1) 


Aircraft Electrical Equipment Con- 
ference 

Dayton, Ohio 

May 7-9, 1957 

Final date for *TP—closed, {CP 
Syn—closed, CPMs—March 1) 


Domestic Appliances Conference 
Detroit, Mich 

May 20-21, 1957 

Final date for +*T7P—closed tcp 
Syn March 7, CPMs—March 15) 


American Power Conference 
Sherman Hotel, Chicago, TL 

May 27-29, 1957 

Final date for +7 P—closed, (cP 
Syn March 14, CPMs—March 22 


AIEE-ISA-IAS National Telemetering 
Conterence 

Cortez Hotel, El Paso, Tex. 

May 27-29, 1957 

Fina dale for +7 P—closed, tCP 
Syn.—March 14, CPMs—March 22) 


Rectifiers in Industry Conference 
Morrison Hotel, Chicago, UL. 

June 4-5 1957 

Final date for +TP—March 4, tCP 
Syn.—March 19, CPMs—March 29) 


Summer General Meeting 
Sheraton-Mount Royal Hotel, 
Montreal, Que Canada 


June f, 28, 1957 


Fin lat / P—Ma 


Sy Ipril 9, CPM if 


Pacific General Meeting 
Pasco, Wash 

Nugust 28-30, 1957 

Final date for +I P—Ma 
Sy? June 14, CPM June 24 


AIEE-IRE Magnetic Amplifiers Con- 
ference 

Penn-Sheraton Hotel 

Pittsburgh, Pa 

September 1-6, 1957 

Final date for *71TP—June 4, 

Sy? June 19, CPMs-—June 28) 


Petroleum Conference 

Philadelphia, Pa 

September 9 Ii, 1957 

Final ale for *TP—June 10, tCP 
Syn.—June 25, CPMs—Ju 


AIEE-IRE Industrial Electronics Con- 
ference 

Morrison Hotel, Chicago, Il 
September 24-25, 1957 

Final date for +TP—June 24, tCP 
Syn.—July 10, CPMs~—July 19 


AIEE-IRE-RETMA-SMPTE National 

Electronics Conterence 

Hotel Sherman, Chicag 

October 9 1g 
Final fe 


} iP 
Syn. fu »,, CPM 


Fall General Meeting 

Chicago, Ill 

October 7-11, 1957 

Final date for *71TP—June 7, ‘CP 
Syn.—July 24, CPM lug. 2) 


Reliability and Quality Control in 
Electronics Conference 
Silver Spring, Md 
October 10, 1957 
Final date for *+TP—Jul 

ful , CPM lug 
*Finel dat 
4TP Transactions Paper 
tcCP Syn Conference Synoy 
CPMs Conference Manus 
(The CP Sys late ie 10 


ate for submitting papers 


ate) 

ADP Syn. District Synopsis 
DPMe—Dictrict Manuecript 

(The DP Syn, date is 10 days before 





Institute Activities 








RK. H. Milles 


Kobert Ringstrand 


finance: G. KR. Henninger and 
publicity F. F jaird 
room 4 Lagerstrom, G. BR 
lown, and I A. Ware, technical program 
Kk. F. Castner, social chairman; and A. BK 


\dam 


mecting 


banquets and luncheon 
Information on registration and reserva 

ions for hotel space may be obtained from 
bh. Lex, General Electric Compan 05 


oth Set., De Moin lowa 


North Eastern District Meeting 
Will Take Place May 1-3, 1957 

yortl astert District member ill 
Herkshire Hill ot Massa 


for thre 1957 North Eastern R 


Headquarte ol 
Wendell Sher 


ional meeting 
the meeting iil ) it the 
ood Hotel in Pittsheld, Ma 


Vian for imteresting techiica 
ocial activitte and inspection trip 

eon completed The general theme ol 
mecting is | Ik hogineciing equa 
ustrial Revolution 

Ihe theme tor the meeting results trom 
| 
l 


the mcreased inportanc ol computer sine 


mitomation and iw imtended to recognize the 
contribution of electrical cnyimece»rn to the 
econd imdusttil revolution Iwo session 
dealing with compute ind data processing 
plus one devoted to industrial electron 
md controls emphasize the | ol cles 


tricit im relievin orkes tedium 
of dull, repetitive operation 
lhe schedule of the three-da meetin 


mayor \Ikht 


wea communication and electronics 


nye beacle essions im all three 


plications and incdust il power appa 
itus ana tem Power veneration, tran 
MISSiOn and distribution transtormes 
communications, beating and air condition 


inv are among the session neluded at the 


reeting. Tn addition, student papers 


bricda Mia i nant 
| 


pecial stile program 


presented on 


imc duncle sits 


Miiss which 


manulactures 


In pectior trip 

2 mm nearby Dalton 
ol the te produci iW 
rag-content paper, Those taking the trip 
il} see the latest papermaking equipment 


operation, plus a trip to the company 


museum where samples of currency made 
for almost 50 countries are on exhibition 


Another trip will be taken to the Berkshire 


Woolen Company to see a modern medium 


ived mill utilizing the latest intricate cloth 


making machines. Called a “novelty” mill in 


textile trade because of the 


large va 


of types and colors of the tinished 
clot sitors ill see the entire process ol 


turning va ool into finished cloth to 
miciis and 

Highlights of another trip to General 
Klectric Pittsheld Plant im 
' 


lude the latest IBM-705 computer used t 


ladies’ wear 
lranstormes 


ign =powel transformers the world’s 


t high-voltage laboratory, and the 


t anechoi ithout echoes) chamber 
own building, in existence today 
bntertainment ncludes a get-ac 
quainted” reception on Wednesday, May | 
1957, from 5:30 to 6:30 p.m. at the hotel, In 
vidition, on Thursday evening, beginning 


it 6:00 pam. a cocktail parts smorgasbord 


dinner and dance will take plac in othe 
main ballroom 
Student 


tivities include a breakfast on 
morning for Student Counselors fol 
lowed by the presentation of student papers 
\fter a joint Counselor-Student luncheon 
the student ill visit the General Electric 
Company plant 

General chairman for the meeting is J. O 
Sweeny WV \. McMorris and 1 I Rod 
house are chairmen of the program and re 
ervation committees respectively, All are 


employed at General Electric 


AIEEE and IRE 


Plan Joint Symposium 


Because of the complex requirements im 


posed on equipment and components by re 


cent developments im the electrical and 
clectronic field ois felt that an under 
tunding of ese requirements 1s atl 
necded, With this i mind, the Educational 
Committee of the 


the Ak ariel Che 
the Tustitute of Radio Enginees 


Philadelphia Section. of 
Philadelphia Section of 
IRE) ar 
porsoring al porns Syipostum to be en 
titled “Design tor Environment,” which will 
be the fist of a series of annual SYM posi uns 


to deal ith this subject 


TESTING of giant 
transformers 
at General Electric's 
Pittsfield Transformer 


power 


Plant is one of the 
sights scheduled for 
inspection during the 
North 
trict Meeting at Pitts- 
field, Mass., on May 
1-3. Headquarters ho- 


Eastern Dis- 


tel for the meeting is 
the Wendell-Sher- 
wood. Theme of meet- 
ing is “Engineering 
equals Industrial Rev- 
olution.’" Computers 
and automation will 
be stressed 


Institute Activities 


Ihe first 


series of 6 lectures and will be concerned 


symposium will consist of a 


with the design tor nuclear radiation. The 
speakers will be outstanding men in their 
fields and will include representatives from 
Naval Research 


Energs, Commission 


Laboratories Atomic 


jattelle Institute, and 


General Electric Company 


I hie program toi the svinposium follows 


Phursday, March 28, 1957 
Speaker: Di ] H Crawford 
Solid-State Division 


Atomic 


Session 1 


Knergy Com 
MISSION Oak Ridge, 
lenn 


Nuclear En 


vironment and [ts Importance tn 


Description of the 


Industry 

Basic Principles of Nuclear Radi 

ation and Radiation Damage 
2—Friday 
Speaker 


Session April 5, 1957 

Herbert Rabin, Naval 
Research Laboratories, 
Washington, D. ¢ 
Pesting and Measurement Tech 
niques 

Facilities for Irradiation of Ma 
terials, Components, and Equip 
ment 
Methods of 


Radiation Spectrum 


Monitoring Tem 


pe ratiire 


Session 3~Thursday, April 18, 1957 
Speaker: Di Paul Schall, Bat 
tell Memorial Insti 
Ohio 
Radiation Damage 


be tlects 


tute, Columbus 
Materials 
and Shielding 


Phursday, April 25, 1957 

Speaker Will be trom the Gen 
eral Electric Company 

Electrical 


Radiation Effects on 


Equipment and Devices 


Session 5 


Dhursda Mav 2, 1957 
Speaker: J. ¢ Pigg 


Solid-State 
Division \tomic = Er 
ergy Commission, Oak 


Ride 
Kflects on Electronic 


lenn 
Radiation 


Components 


Bimonthly Publications 


The bimonthts Communi 
cation and Electronics 


Industi and Powe? 


publications 

Ipplications and 
{pparatus and Sys 
formally 


lems contain the reviewed ind 


approved numbered papers presented at 
General and District meetings and conter 
ences. The publications are on an annual 


subscription — basis In consideration — of 


payment of dues, members exclusive of 
Student members) may receive one of the 
three publications; additional publications 
re otffered to members at an annual sub 
scription price of $2.50 each. Nonmembers 
may subscribe on an advance annual sub 
scription basis of $5.00 each (plus 50 cents 
for foreign, postage wivance in 


New York 


available are 


payable mn 
exchange) when 


$1.00 each 


Single copies 
Discounts are 
allowed to libraries, publishers, and sub 


SC ription avencies 
EE 


ELECTRICAL ENGINEERING 

















Session 6--Thursday, May 9, 1957 
Speaker: Will be from the Ait 
Research Center 
How to Design for the Nucleai 


Environment 


held 
Co. Auditorium, 9th & 
Philadelphia, Pa 


Meetings will be at the Philadelphia 


Klectric Sansom Sts., 


starting at 8:00 pan 





Advance registration for all 6 lectures is 
$3.50 for IRE and AIEF members and $4.00 
for nonmembers. Registration at door is 
$4.50 for all 6 lectures and $1.00 for indivi 
ual meetings. All registrations and checks 


should be 
W. Kassimir 


260 5S 


sent to 

Atlantic Refining Co. 
Broad St 
Philadelphia |, Pa. 


Why Engineers Unionize 


Analyzed by Conference Board 


ENGINEERING unions no 
60,000 of the 


claim as mem 


bers nearly nation’s 500.000 


according to a stud) 
National 
(NICB). While 


that envineers are tar 


cngmeers just com 


vie cr y i¢ rrcitistila coriie 
pleted | tl Inclust 1 ¢ { 


ence soard these figures 


show from consti 


tuting a unionized segment of the econom 


they do indicat possible dissatisfaction 
among this group. 

lo determine why unionism has occurred 
among a group considered by many as “un 
organizable the Board questioned execu 
tives of companies vhose engineers were 
unionized, officials of engineering unions 
engineering societies, and engineers them 


selves. Findings showed that many engi 


neers are not completely happy with their 


financial position, their status as 


prote 


sionals ind their treatment as individ 


uals 


The answer to discontent, say union lead 


ers, & Uunbonism sul engineering societies 


who believe unionism is incompatible with 


the engineer's professional status, point out 
that employers have the power to improve 
employment standards for engineers 


In a recent Conference foard discussion 


of this subject, Dr. H. R 


Penn 


Northrup Vice 


president lexas Corporation, said 


that management can accomplish the iob 
for the employee-engineer hich must be 
done today by treating engineers 1) as 


members olf the management organization 


through such items as fair compensa 


tion, practical recognition of professional 
personnel as part of management, and ap 
propriate methods to bring the grievance 


of professional employees to the attention 


of lop management and (2) as members of 


i profession by including time and 
facilities for research tudy, reading, pub 
lishing, and otherwise maintaining pro 
fessional statu and by placing emphasis 


not on day-to-day output but on ideas con 


tributing to the long-run worth of the 


business 
Salary Dissatisfaction 


One of the 
the Conference 


chief financial complaints of 
Board 


differential be 


engineers study re 


veals Is that the caTnings 


tween salaried cngincenrs ind Aage Carers 
has become too narrow in many companic 
And in terms of fringe benefits, engineer 
say their former advantage over the pro 
duction worker has been virtually wiped 


out. Second financial 


that 


mayor compliant 


have 


hiring 


existing salaries for engineer 


not kept pace with increases in the 


salaries of engineers 


Marcu 1957 








Ihe Conference Board also found a com 


mon behel among engineers, due to blat 
ant help wanted” ads and agwressive r 
cruiting, that their compan does not pa 
is well as others In addition, engines 
feel that merit is sometimes subordinated 
to §=senlorits in determining tla i 
CYeases 
Professional Discontent 
Union leaders iv that engineer union 


ved to regain the professional status the 


felt they lost with mass employment bie 
necring ociet likewise report erin 
professional dissatisfaction. But the mat 
tain it stems trom the fact that many con 
panies do not fulfill the engineer's desir 
to be classified as part ot the nanageme 
fea 

\s protessionals, the Conference Board 
stud pom out, ecnginecrs ant | ! 
ter communication itl management 
order to clarify their understanding of com 
pan policies *) credit report mel 
papers the help develop 4) classification 
is professionals rather than groupin itl 


nonprotessionals; and (4) le frequent a 


signments to jobs requiring little engineer 


ing ibilit 


Why Individual Dissatisfaction 


I he disappearance of the pel onal rela 


tionship vshich once existed between en 

neer and employer is largely resp. ble te 
the dissatisfaction engineers no leel a 
individual according to Conference Bo | 
findings The engineer object to being 
treated on a mass basi in’ hiring training 
and other employment situation He feel 
he has no measure of his progre i 

as is furnished by job tithe ind neo a 
to make his complaints known and to se 
cure redress. In addition, he believes that he 
is not given sufficient t ining o ob rota 
tion so that he can o thro hh the \¢ 


necessal for promotion 
Engineering Unions 

In iidition to covering ! enginee! 
unionize and suggestions for relieving tu i 
discontent th Conterence Boa tud 
describe the background ans extent of 
unionization. For « ample, the Board notes 
that engineers who have jorned union i 
long to one ot several t pe 1) indepe 
dent protes ional unions uch as the Eng 
ec md = Scientist ot \merica hich 
claims 10.000 members ,) semiprote 


Fed 
C1O 


\merican 
Engineers, AFI 


uch as the 


of Technical 


sional tition 


eration 





Institute Activities 





organise d 


others with related skills, and claimin 





especially for cnyinecrs aris 





| 


g ove! 


15,000 members; and (5) production worl 
ers’ unions, such as the United Automohil 
Workers, the United Steelworkers, and the 
International Union ot Electrical Workers 
all AFL-CIO. Also included in the NICB 
study is an analysis of provisions of engi 
neering contracts I he companion piece to 


i 
tudy 1s volume listing 


this 


provis 


cnginecring contracts 


Solving Engineer Discontent 


I nyvineciing tinians 


vation us the mswer to en 





ons of 







believe that unt 


nec cor 
tent I he irngument of teadet ol two pri 
cipal enginecrin wmnions | «t fort! 
the Conterence Joard’s study 

bngineering societi cdlisugree What 
National Society of Professional Engine 
believes to be management mul the pre 
fessional cngeines in er to unponizati 
is detailed in its “checklist hich cove 
criteria tor employers md =6cnginect 

uch area recruitment: indoctrinat 
technical, administrative, profe onal, and 
personality development ot the clivicttual 
and compan practice \ ise cl ead in the 
NICB stud we the ecommendation | 
the Engineers Joint Council for ra y pre 
lessiona!l standards and uprovin miple 
ment conditions tor ¢ meet 

Copies ol the Conference Board tril 
may be obtained by writing fo { onl 
tion Among American Engines Ss 

n Personnel Polie No. 155. National f 
dustrial Conference Joarad, Ine Oo Pai 
\venue Ne York 2. MN. Y price 

AIEE Employment Questionnaire 

Returns on the AIFF 1954 Employment 
Ouestionnarre mclhucdineg information on 
unionization, were published in / frica 
hneineeru February 195% pp. 06-9 ind 
September 1955 p I 
Plans Made for 
Magnetic Amplifier Conference 

I hve ecound Special lechnical Conle 
ence and Exhibit on Magnetic Amplifie 
vill be held im Pittsburg) Pa atthe 
Hotel Penn Sheraton Sept lM io, 19 

Ihe conference ponsored ‘ 
AIEE Magnetic Amplifi Com the nal 
the Institute of Radio Engineer Inf 
Prot ional Group on Irict f i ble 
trou 

I hie increased interest in ma et 


plifiers was apparent at the first Conf 


erence 


on Magnet Amplifier April 19%6 eld 
in Syracuse ‘\ ) here ipprosimatel 
600 person itiended the two-da ontet 
ence and exhibit. Due to the larwe attend 
imce ¢ pected it the 1957 conterence the 
length of the conference has been ext ead 
to three da 

Ihe technical program ill consist of 
four essions devoted to basic problem 
and technique of design development 
manufacturing ina testing magnet an 
plifier application computing and ital 
ng appli ttions§ = of saturable magnet 
devices and circuits: and a session devoted 
to papers of general interest hich tall 
outside these topic In the latter session 
typical subjects might include ferrite 











frequen multipliers relerence 
t« 
will be 


fiedel 


\ number of invited papers pre 


ented by authoritu im the the re 


mamder of the program will ve made up 


of submitted paper Five papers per s 


for sub 


June J] 


ion are planned Ihe deadline 


mission Of final manuscripts 1 


for the 
Westing 
Box 10596 
may be 


1957. Technical program chairman 
conterence is G, F. Pittman, ft 
Corp., P. O 


Pittsburgh 45 Pa 


house Klectric 


Papers sub 
for 


All 
Confer 


mitted for the only o1 


\IEF 


pape Ts 


conference 
well 
the 


lransactions status as 


will be published in 


, . 
ence Proceedings 


American Power Conference 


ot Me 


ft | het 


lo Be Held March 


1 ine \ Powre CONPFRRENCH pon 


Ihe Ulinois Institute of Lechno 


ored 


low in Co-operation ith 1% wuniversitic 
national 


AIEEE, will be 
the 


md 10 local and engineering so 


held 
Hotel 


cietie includin thie 


March 27-29, 1957 it Sherman 
in Chicago, Hl 
I he 


ide a 


Purl pore ol the conterence is to pro 


forum for the ¢ informa 


field 


distribution 


K¢ hange ol 


tions in the of power generation, tran 


mission and utilization 


All interested persons are cordially invited 


Registration and other informa 
obtained from Dr. BE. R. White 


Conference 


to attend 
tion may be 
head 
Ilines 
Ih 

I hie 


Secretary, American Power 


Institute of Technology, Chicago 16 


tentative technical program for the 


follow 


Wednesday, March 27 


9:00 a.m. Registration—Mezzanine Floor 


Sherman Hotel 


10:00 acm Grand Ball 


Opening Meeting 


room 


in Technical Features of Nuclear 


r ¢ Develop in the United States and Other 
Countrl " / Genera Nive ar bing 


Power Conference 


Bernard Shaw Room 


12:15 pan American 


Mechanical Ea 


Station Steam Genera 


Ballroom 


2:00 pan, Central 


tors—Grand 


Effects of Preheating Co 
Heater 
r Wheeler Cor rat 


the Stack Gases inte 


peneke Steam 


busion Air om Ale and Keonomiser Surfaces 
“ ‘tf talir t t 
Incorporating the Heat 


the Supereritieal Heat Cycle at Eddystone Station 
os «. Philadelphia Electric Compan 

Opera ma Experiences with Twin Fe 

h VW. Pou Comtl t 

the Field of 


The Babe ‘ 


race Boilers 
Engineering, Incorporated 
Generators 


Large Steam 


and W x Cor 


Advances in 


pany 


Symposium on Extra High Volt 
age Louis XVI Room 


2:00 pom 
Systems 
mmc = Kleetri 


Philip Sporn American Gas 


Ibis Institute of 


ie 


J in Chicago 


Voltage in France. 
Paris, France 
Central Eleetricity 


Lane 


Application of Extra High 
Me Lahe Electricitie de 
The 275 Ky 
thority 
hleectr 
The 


France 
System of the 


Lnited Kingdom Fd 


Au- 
in the Central 
Author London 


Swedish 400 Ky 


ate Power Board 


System 
Stockholm, Swed 
Transition to Extra High Volt- 


sion Uy ( Starr 


Consideration in the 


age Trans Bonneville Power 
Administration 
The 345 Ky Systeme of AGAE and OVEC, | 
Lane Amercan Gas and Electric Service Corporation 


Water 
Room 


2:00 p.m. Fechnology 1I—Assembly 


2:00 p.m. Space Heating—Crystal Room 
Chairmar J. I. Yellott, executive 
for Applied Solar 
Coct 


director, Association 
Ener 

uirmar Gil Freyder, Commonwealth Edison Com 
wn 
The Place of the 


Conditioning KR. ¢ he 


Heat Pump and Solar Energy in 
rdan University of 
Eleetrie 
tern 
Authorit 


Valley—A Pat- 
Valle 


the 
Future uM 


Heating in 
for Tennessee 
Air Conditioning with the Compound Heat 


Iney Miner, York Corp 


ration 


8:00 p.m. Evening Forum—Bernard Shaw 


Room 


the subject Trends in Emplo 


Engineers” will be sponsored b 


muncil and will be composed of 


outstanding jiodustrialists and 


of the 
ited to 


engineers 


nizant situation throughout the United 


ure in attend and to participate in 


which will follow the intre 


Thursday, March 28 


9:00 Steam lurbines—Grand — Ball- 


mmonwealth Edison Con 


Pressures a 


Porter 
Higher 


reity 
Turbines in Industry 
'. Wilson, General Electric 
Biddy st 
h W esting! ‘ 
Advances in the Field of 
( Db Wilson Allis-Chalmers 


ompany 
Tur 

Corporation 

lurbines 


Large Steam 


Manufacturing Company 


Water Il—Assembly 


Room 


9:00 a.m, rechnology 


9:00 a.m. Hydroelectric Power Develop- 


ment—Louis XVI Room 


nat Ackerman 
Wis 
( hairmar D. H. Madson 
Hydroele 
Gas and Elee 


State University 


Integration of and Steam 
the Pacifi 
Paci Gas and Electric Ce 


System 


the TVA Sya- 
Authority 


ration for 


Vall 


Economics of Power Ge 
VM onroe 


Tennessee 


tem R.A 


Electronic Applications—( rystal 


Room 


9:00 a.m. 


Electronics Group, Chicago Seetion, AIEF 


Institute Activities 


Chairman: R. S,. Dreffin, American Machine and Foun. 


dry Company 

ochairman del, chairman, Electronics Group 

ALIKE 

Improving Radio 

Power Lines. fF. 1 
Problems of E 


Generating Stations. 


Section 


Chicags 


and Television Influence 


Green 


verlih 


wealtl dison Company 


Electrical Distribution—Crystal 


Room 


10:30 a.m. 


Sponsored 
Chairman 


age i 


Cochairmar General Electric 
The Detr 

dential Undergro 
L. J. Van Tuyl, The 
Distribut Transformer Loading by 
Factor Method. Perry 
Po und 

Distributi r Loading from Customers’ 
Kwh (sc igh Lawyer Oklahoma Gas 
Electric ¢ 


Company 
for Resi- 
DeBaer 


any's Standards 
Distribution. F. 
Detroit Edison Company 

the 


Brittain Dallas 


Load 


and ompan 


American Power Conference 
Luncheon—Bernard Shaw Room 


2:15 p.m. 


Albt 
Chairman: M. 8. Coover 


Sponsored by the 


president, ATEE, lowa State 
College 
Cochairman: BE. KR 


Alkt 


Whitehead 
Illinois Institute of 
Speaker: The Honorable F. G 
tary of the United 
Washington, D, ¢ 


chairman, Chicago Se 


tion Technology 
Aandahl 


States 


assistant 


secre 
Interior Department of the 


Interior 


Central Stations—Grand Ball 


room 


2:00 p.m. 


Chairman: K. M 
Cochairman: B, G 


Irwin, Philadelphia Electric 
Elliott 
Turbines, Condensers and Feedwate 
the Laboratories that Make Them 

Mochel, Westinghouse Electric 
Recent Field of High 
High T perature Power veneration in 
Britain. W. H. Dore, Central Electricity Authority 
London, England 
Ve » of the 


Compan 
Wisconsin 

Heaters and 
ssible. M. 1 


Corporation 


University of 


Progress in the Pressure, 


Great 


Cyele. u“ 


Electric Company 


Steam 


Elston, J. E 


Electric Systems—Louis XVI 


Room 


2:00 p.m, 


Leeds 


University of 


Cohn 
Helm 

Load Control Problems in a Large 

Karr Valley Author 


Northrup 


Chairman: Nathan and Compan 


Cochairman: M. 5 
and 


Frequency 


Power System, €. / Tennessee 
it 
Control. PD. 


with Area 


Power ¢ 


Experience 


Operating 
1, Northern 


States ompany 
Dispatch 
Control, RK. H 
Yochelson, Go 


rience with Compu 


Power System Traver 


Ohio Edison Company; S. B lyear Air 
eralt 
Inere ent Loading. L. 


Lundy 


Sense 


Sargent Engineers 


Water Technology IIl—Assembly 
Room 


2:00 p.m. 


2:00 pam. Fuels—Crystal Room 


Water 
Room 


3:30 p.m. Technology IV—Assembly 


6:45 p.m. Grand Ballroom 


Commonwealth Edison Com 


Presiding Ww 


pany 


bh.vers 


South W 


Steel Corporation 


United 
Isabel 


orks 
H. S 


Male Chorus of 
Walst 


Entertainment 
States director 


N. Ebert, a 
Speaker: G. A 


ompaniat 


Price Westinghouse Electric Corpora- 


Friday, March 29 


9:00 a.m. Gas Turbines—Grand Ballroom 


Chairman: P. R. Broadley, Bituminous Coal Research, 


Incorporated 


Cochairman: W. E. University of Minnesota 


Ibele, 


ELECTRICAL ENGINEERING 





An Operator's Evaluation of the 
Turbine. ©. H. Krap{, United States Stee 
The Mene Gas Turbine Plant. 7 
W esting! e ft tr Corporation 


1¢ 
Crande 
acteristics of a Com d Gas 
10,000 Kw Unit 4,R.1 
& Lundy, Engineers 
Supercharged Plants. £. L. 
t Compan I I Damin, 


Design and Ch 
Steam Cycle for a 


Small 


9:00 Research in The Electric Power 


Industry—Louis XVI Room 


Eleetric Utility 
Ar r Resear Fou 1 


Opportunities for Research in the 


Industry A. W uf 
ib 


9:00 Condenser and Feedwater Circuit 


~—Louis XVI Room 


9:00 Electrical Industrial Session— 


Crystal Room 


Detr 

KR. Hendricks 

‘ ‘ 
The Viewpoint of the Utility 
“ } The Detroit Badi ( pa 
The Viewpoint of the 
h \ b I Motor Cor any 


Company 


Manufacturing Company 


Electrical Industrial Session Il— 
Crystal Room 


10:30 acm 


npal 


Semi-Conductor Power Reetifiers 
seneral Ele 


Statie 


—A New and Reliable Electrical Sys- 
Industry. K oz r W esting! 


Con 
tem for 


} 


10:30 am. Digital Computers for Mechani- 


cal Problems=-Louis XVI Room 


Chairman: G. V. Williamson, Union Electrie Compar 
( hairmar kh. ¢ Kin New York Universit 

The Use of Digital Computers for Piping Flexi- 
bility Caleulations oe A. kh. Knap gent 
4 i d I neer 

Generalized Heat Balance IBM 
650 EDPM. RK. A. Larg Detroit’ Edis Compan 

j } ( ‘ ‘ ra hleetr { 


Computation on the 


mpan 


American Power Conference 


Luncheon—Bernard Shaw Room 


Nuclear Ball 


room 


2:00 p.m. Energy—Grand 


‘ " A. H. Ba Ar ' Nati rator 
Toward Feonomic Nuclear 
Reiche, Ebaseo § 


Inter-American Progress 
Power “ | ns Sy ies Fe € 
! 

Significant Boiling Water 
Plant. | Ae re General I tr ( 


Developments in Large 


Reactor 


Plant Desien and Operating Problems of the Penn 
Reactor M a Pe 


4 ' ri 


sylvania Advanes 
A New Approach to the Design of 
Shells for Atomle Plants {lf Kolflat, W 4 


( & |! I 


Containment 


Power 


Industrial Power Plants—Louis 


XVI Room 


Combined Steam-pas Turbine Industrial 


A New 


Power u / u“ sl &f tr ( 


Distribution of Steam and Eleetrical Power Costs 


in an Industrial Plant. //. ?. Kallen, associate edi 


1 P 
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Industrial Tur- 
rators to Rates 
ints. G. L Decke Dow ¢ al ¢ 


tal Efficiency Te ng of 
Determine Steam 


Dispatching of Industrial Turbi 
Valve 


Dow ¢ ' ai ¢ pa 


Points Using a Digital Ce 


Symposium on Computers and 
Network Analyzers—Crystal 
Room 


Engineers Joint Council 


‘ ' ' - i preity 


Applica Digital Com- 


puters / uv . " ( 
The Role of an Independent Cor sal Paeility 
in Power Systems Engineering hb ‘ 
I t 

Potential Comy Com 


Applications a Power 


pany / “ ‘ i f ; “ 

i j r ( ' 

Kel of Digital and Analog ¢ 
of Power Problems» 


k Mi Ferg We t 


Sy stem. 


Holds Third General Assembly 


ENGINEERS 


federation ol 


JOINT Cot 


protessional en 


NCI be 

inecring SO 
held its third annual General A 
Statler 


crieties sem 


bly on January 17-18, 1957 at the 
Hotel New York N \ 


discussed were the 


ot the 


Paramount topics 
vital place and influence 
and 


cold 


and trends in professional compensa 


engineer, nationally in detense 


internationally on the technological 
front 
tion 

At the luncheon on 
17, Dr. J. B. Rae 
the American 
luncheon, W \. B 
World 
seas Development 


Bank 


Thursda 
I hie 


and at a Fri 


January 
poke on Knyginees 
kconom 


hilt 


junk, gave a 


and 
day Vice president 
talk on “Over 


and the World 


ol the 


EJC Unity Dinner 


An EJC Unit 
The fe 
The Aristocracy of the 
delivered by Dr. H. T. Heald 


held 


dinner was an 


dinner was Thursday 


evening iture of the 
address Enginees 


president of 


the Ford Foundation. In 


mad en 


respect LO scl rititie 
hiale 


ind Soviet ad 


iInccring manpower, \ not takin 
United States 
lightly, Dr. Heald 


shortages ince 


stressed the importance ol 


anncl the proper utilization of engi 


neers. Unlike the medical prolession, not 


enough basic scientific and engineering re 
ral 


liberal 


search is being done in the college 


universities. In the address, a broad 


education was advocated with more empha 


sis on graduate and postgraduate education 


mad on research opportunities for those he 


have the inclination and the abilit in order 


that the cientist-engineer ma take his 


society and meet initer 


I he 
pp / ! isstic 


thieerin 


proper place in 


maitional challenges full text of the 
idldress 


ols 


try thee 


ippears on 
ectrical kn 
absence of Dr 


tiring pyre ident of 


hilton, re 
Hooven 
Protes 


presi 


H. ¢ 
bf M. D 
hinvineers 
hLCvVbp 


presided and introduced the 


president of Council tor 
ional Development 


\IEI 


pre hlents of the 


ma past 


Variou constituent soci 





Table LA—Economic 


Consumer 


Index 


Salaries 


Engineers 


Lewes th 
fine VYeur 


Average 


Weekly Wages* 


Trends from 1999-1956 
Work 


Weekly Payroll 


in Fogineering 


Product 


ivity 


W ages 


Salaries at Various Experience Levels? 


9-11 
Years 


20-24 


Vears 





Table 1-B—Percentage 


1949-46 


Increases for 


Significant Periods 


1946-52 1952-56 1949-56 
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the of EI 


president commended 


reading of Chilton report a a 


cited the j pombe hip. President 


elect ] icknowledged the hig! 
olhce and promi ca to 


yinecring i petter pro 


Panel Discussions 


i“ latu f hngince The s« 


on thursda ilternoon considered the 


CCONOTH tatus ol the es meer hich im 


presentation of 0) Salat 
110.000 
KE. . Peck 


Protessional Com 


issistant to the 
ihformia Research Corporation 


onnel director of 


Ihey disci ed 
ihuation 


position and 


paper presented an analysis ot 


ilar from 1999 to 1956 in re 


the important economic tactor 


it ave and consumes cost It 


i framework ol salary administra 


hat take into account the factors of 


perience, merit, and the economic trends 


bite emplhasi the fact th in engineer has 
1 protessional career of 40 odd years mad i 
larye 


Peck howed 


therefore, the equivalent of capital 


set. Graphs displayed by Dr 
that the average eo 
betore he catche TT ‘ ith 


pente mid electrician, and iat it take 


mad one hall more cal cl up 


When the 


ented om the raphs are 


the plumber mid brickla 


cale repre 


rrated over a career ol 4% year 


Oo the median salat ol engineers exceed 


the carpenter ly about S#O.000 and = the 


plumbers ly le than $50,000. This is not 
an attractive return on the investment tor 


pointed out 


in engineering education, he 
lable T-A hay the 


in relation to productivit 


that 


economic trend in 
ilar id wage 
during the period 1959-1956. It shows 
the gross national product measured in cur 
dollar fourtold 


while the cost of livin ibout doubled 


Wawye rate 


rent increased more than 
inicte 
increased about threetold while 
increased even less 


Most 


top management s thar 


than the cost of living mircale Ss 


alaru vere , 


qjuee7zed between rising wages 


from below and a relativel tatic top man 


agement ilar Phi data 1 represented 


alony with enginee! ilar for the years 
1946, 1952 


19839-1956, the 


1989 and 1956. For the entire 


period following increase 


took place productivity ross) national 


product divided by the workers employed 


”) 


increased 22% per cent the aver 


pe 


hourly Viupe increased 208 chnyinececnrs 


median salaries increased 250°) tor begin 


ner but declined with experience to 65 
il Lhe older engineers’ pay did not keep 
which in 


lable I-B 
dealt with the 


up with the cost of living index 
ased 7° This is 
\ paper by Db P 


problem of position evaluation 


shown in 
Krow 
This prob 


lem has come strongly to the fore because 


the rapid growth of technology has created 


hare RrouUps ot cenginectrs and scientists in 


clustrs Ihe nature of industry demands 


and the complexity ind interdependence of 


all technology have developed the use of 


240 


Hence, the 
yardstick which pet 


mits an employer to relate the value of one 


nat efforts in comparison with those ol 
factors 


Krots 


measure 


Ihere are three 


evaluation, Myr 


other employees 


position 


ou I he are analysis 


ind = auditing Analysis embraces 


reparation of position descriptions whicl 


illy outline the assignment; measurement 


olve 


the establishment of a grading pro 


lor measuring the position value 


ad auditing is the co-ordination of the 


nalysis and measurement steps by an im 


martial agen established to check, counsel 


md gu de the 
Frank 


sed that 


SUpPeTVISOTS 


Leamers talk on merit rating 


there is no one best technique 


cles uperior to all others for evaluating 


clative orth of professional technical per 


onnel, It is possible, however, to evaluate 


elative ort by means of quantitative 


nultiple judgments of relative overall con- 


ribution or performance, Performance ra 


ngs should be separated from salary adjust 


rent, Each individual’s performance rating 


hould be independent of a prior rating and 


hould be made without reference to present 


lary position, Relating performance ratings 


tO appropriate salary position, he pointed 


out, is a radual and somewhat arbitra 


judgmental process that is aided by having 


a family of salary guide curves which are 


lesigned to divide the technical population 


Into proportional parts octiles quartiles 


eu it levels established as a part ot salary 


administration policy, Performance ratings 


in addition to providing a sound basis for 


ate review consideration, also require that 


upervisor IMprove thei com pelence in 


ippraising the contributions and charac 


teristics of individuals, 


Engineer in International Relations. C. P. 


Dunn paper pointed out some of the im 
engl 


neering activities and the domestic situation 


portant differences between foreign 


There is the fact that a United States engi 


neer orking overseas is regarded as a rep 


resentative of the United States Govern 


ment, Complete co-operation with the peo 


ple of the State Department and related 


agencies is essential and desirable. There is 


ilso the tact that many foreign engineers 


demand too much of themselves and seem 


to expect that they must learn in one year 


th thin that an American has taken 


many years to learn. He is forced to request 
\merican engineer although dis 


Remarks have 


uch Surely we 


help of the 
heard 
help. We 
skill—but 


you can help us without 


lik ing to do so been 


need your 


need your money and your isn't 


there OTHE Way 


making us listen to the constant repetition 


ot the phrase ‘great American know-how 
EJC Officers 


ASME 


unanimously 


and F. S. Black 
elected president 
1957 at the 
1956 


i ww Jarker 
\IEI 
and vice president of EJC tor 
Meeting November 16 
tinuing othcers are I Pp 
F.. L. Chandler 
lock assistant 
took 


Assembly 


were 
joard Con 
secretary 
K. Whee 


installation 


Lange 
and I 


secretary I he 


treasure! 


place at the close of the General 


Institute Activities 


Technical Conference To Be Held 
in Washington, D.C., April 22-23 
sponsored 
Joint Radio En 


(IRE) Solid-State 
Devices and the department of electrical en 


\ special technical conference 
by the AIFE-Institute of 
gineecrs Committee on 
Catholic University of 
Monday 


and 23, 1957, in 


gineering of the 


America will be held on Easter 


and ‘Tuesday 


April 22 
Washington, D. C., on the Catholic Univer- 
sity campus 

[he program will consist of four half-day 
technical SCSSIONS and one evening meeting 


AIF! 


technical session will consist of a 


with the Washington Section of the 
Ihe first 
group of invited papers by guest speakers 
well-known authorities in their 


fields. ‘The 


composed ot 


who are 


respective other three sessions 


will be papers chosen from 


those submitted to the conference technical 
program chairman. 

The papers will include solid-state device 
and material developments in the fields of 
dielectrics, ferroelectrics, and ferrites, with 
special emphasis on bridging the gap be 
tween the research effort in the basic 
sciences and use areas exemplified by speci- 
fic end products, 
The advance has been set 
at $4 


for $5 


registration fee 
with registration available at the door 


Any inquiries concerning this conference 
Prof. J. C. Michalowicz, 
Department, Cath 
Washington, 


can be addressed to 


Flectrical Engineering 
olic University of America 


LD. ¢ 


Management Conference 
Being Held in Pittsburgh, Pa. 


Ihe General 
for the 


Arrangements Committee 
Conference 
Western 


December 7, 


Management Division 


met at the Engineers Society of 


Pennsylvania, Pittsburgh, Pa 
1956 
the 1957 
held in the 


to complete preliminary plans for 
Conterence to be 


Hotel, March 


Management 
Penn-Sheraton 
27-28 

AIEI 
Mechanical 


under the 


The conference, sponsored by the 


American Society of 
ASMI ), 38 
Jurgensen 


and the 
Engineers direction 
of Charles 


Management 


chairman of the 
ASME. It will be 


management con 


Division of 
devoted to 


trols I he 


cnginecring 


preliminary program calls for 


sessions on control through organization, 


control through management development, 
control through electronic data processing, 
engineering effort in re 


The 
technical 


vy 
ip 


and control of 


search and development conterence 


is expected to attract many and 


business leaders 
technical 


The tentative program for the 


Engineering Management Conference fol 


lows 


Wednesday, March 2 


10:00 a.m. Control through Organization 


Function in a De- 
Habach, Worthington 


Centro! of the Engineering 


centralized Company CG. #F 

orporati 

Scheduling the Engineering Work 
Load for Maximum Utilization of 


Staff. F. HH. Me Methods Engineering 


( 

Planning and 
Engineering 
Council 
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MEMBERS of the General Arrangements Committee for the AIEE-ASME Management Division Con 
ference are: (seated, left to right) V. B. Baker, AIEE, chairman, Reception Committee; H. R. Fulton, 
chairman of the Pittsburgh Section; H. B. Kiphuth, AIEE, vice-chairman of the Conference Com 
mittee; D. E. Farr, ASME, chairman, Genera! Arrangements Committee; Prof. D. W. Ver Planck 


ASME, vice-chairman, General Arrangements Committee; Charles Punton, ASME, chairman, Regis 


tration Committee; (standing, left to right) J 


R. Aikins, ASME, chairman, Publicity Committee; 


Lee Tarn, AIEE, vice-chairman, Publicity Committee; A. lL. Bayles, ASME, vice-chairman, Recep 


tion Committee; H. L 


Shakeshaft, ASME, vice-chairman, Hotel and Entertainment Committee 


P. A. Beckjord, AIEE, chairman, Hotel and Entertainment Committee; and E. W. Brewer, AIEE, 
vice-chairman, Registration Committee. Other members, unable to attend the Committee meeting 


are Charles Jurgensen, ASME, chairman, Conference Committee; K. F. Treschow, ASME, chairman, 


Finance Committee; and W. R. Harris, AIEE, vice-chairman, Finance Committee 


Elect: " 


Afternoon Session—Control through Man 


agement Development 


Developing Engineers for Management i / 
Kipl West we J Corpor 

Tailoring a Training Program to Company Needs 
( / j De Lava tea ! t ( 
Development of Engineering Managers through 
Planned Education and Training W { 

t { T he 


Car I 


Dinner 


Thursday, March 28 


9:00 a.m. Control through Electronic Data 


Processing 


What the Engineer Can Do with Data Processing 
Equipment ( } Det I 

la ‘ 

Produc n and Inventory Control with Eleetronte 
Equipment I lacM i 

{ : 
Control of Design and Engineering Procedure 
through Eleetronie Data Processing Equipment 
‘ 4 ( ral t ( / / 


u Vl 


Luncheon 


Afternoon Session—Control of Engineering 
Effort in Research and 
Development 


Where and How Should Your Research Dollars Be 
Spent P. F K hma iN pers ¢ 4 

Control of Research and Development Effort Te 
Meet Company Objectives ! “ sy 


Kesea lLaborat 





ALEE Summer General Meeting 
To Be Held in Montreal, Canada 
the 1957 AIEI 


Montreal, Oue 


He uiquarters for the meeting ill 


I he ite tor 


General Meeting is to be 


Stimmes 


Canada 
be the Sheraton-Mount Royal Hotel. It i 
anticipated that more than the members 
and guests vho attended last year's meeting 


will take 


tion locale of this meeting from June 24 


advantage of the beautiful vaca 
through June 28 

The various Committees have scheduled 
interesting programs for the members and 
their guests with visits to points of interest 


in the vicinity, such as the top of Mount 


Marcu 1957 


Royal, and the 
the north shore of the St. Lawrence Rive 
Hotel 


i 
j g 
ranged 


Bersimis | powe house on 
accommodations have been ar 
and delegates will be able to make 
reservations either at the headquarter 
hotel or one of the others, all of which are 
ithin two blocks of each other 
IMPORTANT: All requests for hotel reserva 
tions Must be sent to 

The Montreal Tourist & Convention Bureau 
Suite M. 30 
1455 Peel Street 

Montreal 2, Oue 

The must not ve er 
Requests for reservation handled 


and confirmed in the ordet hich the 


Institute Activities 


ire received—ftirst come first served. Ple 


mail yout pplication Without DELAY 


asmuch as the closing date tor 


ervations is May 24, 1957 


Double or 
Twin Bed 
Hotel Room 


Sheraton- sil 
Mount Rey al ) sie 
Laurentien oe $11 
Windsor 


The minimum rate for the accommoda 
tions requested will apply i stall avatlalle 
When not available, the next lowest rate 
will be applied Conhirmed reservations wil 
be held by the hotel until 6 pom. of the ar 
rival cate ifter which the will be can 
celled unless the hotel is othe ie notihed 
by the delayed guest 

One of the inspection trip 
tour of the Bersimi 
cnerates electric la 
i part oloia manitn 
taken bb the Ohuels 
thi 
ot the St La 
Hause ad pp 
\lthoug! tl 


ims located some 400° mile 


electric 


great Canadian lctropeol 


VMontre 


abyle ’ ise i 


product on 


! 
impact 
once tts ¢ 


Three generating 


cope tian 


Meeting Held by Council of 
Engineering Society Secretar ics 


\ three-cda meeting of the Council 
Secretar mal mem 


cl © Hot 


kinvineering Soctet 
hers of their statl is hel 
York N.Y 


1957 Vie vere treel 


Statler New 
ile ariety ot problem in connection 
ociet operation hicl ill enable 
ious societies to better 
hers 


On the htusiness ile cl imnportar 


subject is sources Of society Imcome, Inve 

ments and insurance program atvcl boallinvg 
ind records ere considered, Another panel 
discussed =the pro lem of member hip 
campaigns collection of cue in 6oarreatl 


removals and reinstatement i well 


convention program planning b tall 


committees 

I hie sessions on the last i ere 
voted to publishing costs, readership 
veys, and the ratios of editorial content 
advertising 

Several methods of printin duplica 
tion and the arious costs of different me 
od ere explained and illustrated by § 
Pucker \SMI Magasin 
sere analyzed b three representative 


the Mack Printing HF. Hut 


son vice-president, outlined the metho 


print ig 


Compan 


of cost accounting in a printing plant 





AIEE Members Tour CNT Facilities 


CANADIAN NATIONAL TELEGRAPHS (CNT) guide C. L. Crandell (right) explains switchboard pro- 
cedures to members of the AIEE Toronto executive council during the Institute's tour of CNT's 
Toronto facilities January 10. The tour, which included 150 AIEE members and their guests, was 
conducted throughout the CNT facilities in the new communications center. Shown during the 
tour are (left to right) R. M. Clark, CNT, Prof. G. F. Tracy, R. J. Brown, W. E. Crooks, G. M. 
Frazer, R. L. Hicks, R. B. Steele, J. C. Burkholder, J. T. Fisher, V. B. Ross, P. O. Smith, and E. A. 
Ricker 





the allocations of overhead, J. J. Green with a view toward avoiding authors’ al- 


lustrated the comparative efficiencies of terations and reduction in cost of composi 
three different sizes of format and H,. I tion also were explained 


Varle outlined the essential of good Newly elected officers were as follows 


ty pograph with type faces for heading President L. A. Wright, general secretary, 


text, and other related matter in harmon, Engineering Institute of Canada Vice 


Procedures for preparing good clear copy President A. R. Putnam, assistant execu 





San Francisco Section Meeting 


AT THE JANUARY general meeting of the San Francisco Section of the AIEE, a panel described 
what the coming decade holds for utility companies. Meeting after the discussion are: (left to 
right) W. G. Collins, chairman of the Section; and panelists J. K. Horton, vice-president, Pacific 
Gas & Electric Company; H. L. Kertz, vice-president for construction and engineering, Pacific 
Telephone & Telegraph Company; and L. E. Hoyt, assistant to the general manager, The Southern 
Pacific Company. 
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tive secretary, American Society of ‘Tool 
Engineers; Secretary N. S. Hibshman, sec 
retary, AIEE; Treasurer W. P. Youngclaus 
executive secretary American Society tor 
Quality Control; and Directors C. 8. Doers 
executive secretary, The Engineers’ Club 
of Philadelphia; W. H. Evans, executive 
secretary, Engineers’ Society of Milwaukee 
and Colin Campbell, Society of Geophys 


icists 


Dr. De Forest Honored at 
Opening of New Laboratory 


About 50 individuals whose active inte: 
est in electronics goes back to its very first 
days, gathered at the opening of the new 
Palo Alto, Calif., facility of Federal Tele 
communication Laboratories on December 
15, 1956, to render special homage to Di 
Lee de Forest (F '18), who was the guest of 
honor. The new laboratory, under the di 
rection of W. S. Chaskin, is set up to do 
research and development work on carrie) 
and other advanced telephone communica 
tion apparatus—equipment which will be 
manufactured by other units in the TTI 
(International Telephone & Telegraph) 
family 

Phe reunion and open house which sig 
naled the beginning of operations with a 
staff nucleus of 14 individuals had a doubt 
historical significance—recognition of the 
1th anniversary of Dr. De Forest's inven 
tion of the three-element electron tube in 
1906; and the return of Federal to Palo 
Alto, the city where De Forest, togethe: 
with his colleagues, C. V. Lockwood and 
Herbert Van Etten, working in the origina! 
Federal laboratory, constructed the first suc 
cessful audio amplifier and discovered the 
principles of feedback oscillation in the year 
1912. It is on these foundations that th 


entire electronics industry has been built. 


lowa-Illinois Section 
Visits Cellophane Plant 


Fifty-four electrical engineers from the 
Iowa-Illinois Section of the AIEE in 
spected the Cellophane Plant of FE. L. du 
Pont de Nemours & Co Inc.) at Clinton 
Iowa, on November 20, 1956 

J. F. Gassman, electrical supervisor at 
the Cellophane Plant, gave a briet descrip 
tion of the growth of the Du Pont Com 
pany and with the aid of diagrams ex 
plained the process used to manutacture 
cellophane 

Following this, the engineers were taken 
on a tour of the plant which started with 
the power house, Then, the manufacturing 
process was followed from the fifth floor, be 
ginning with sulfite wood pulp, down to the 
casting machines on the first floor, wher 
the cellophane becomes a sheet, From there 
it goes to the coating tower to be given spe 
cial coatings and then is cut to size in the 
slitting area. Souvenir samples of cellophane 
were distributed at the completion of the 
tour 

The lowa-Illinois Section COM prising 1 
lowa counties and 5 Illinois counties, repre 
sents a majority of the Mississippi Valley 
area between Dubuque and Keokuk, Lowa. 
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Victoria Section Formed 


Courtesy G. N. Y. Sim 


A DINNER MEETING was held on December 4, 1956, to celebrate the formation of the Victoria 
Section of the AIEE (formerly the Vancouver Island Subsection). Some of those in attendance 
were (seated in front, left to right) A. F. Thommasen, chairman; M. M. Ewell, vice-president, Dis- 
trict 9; (back row, left to right) O. B. Bass, first vice-chairman and chairman of Papers Commit- 
tee; H. A. Ashton, secretary-treasurer; and J. D. Taylor, second vice-chairman in charge of Mem- 
bership Committee. A Subsection was first formed on Vancouver Island in 1950 which grew 


steadily in membership until application was made in 1956 for section status 


Approval was 


granted on October 5, 1956, by the National Board of Directors, This is the 110th Section of the 


Institute. 





Los Angeles Section Names 
Electrical Engineer of the Year 
Ww. 5S 
and chief engineer of the Los Angeles D« 
Water & 


Engineer of the Year by the 


Anveles 


Peterson (F '46), general manager 


partment of Power, was named 
Electrical 
Executive Committee of the Los 
Section of the ALEF 
Mi Peterson was 
Mont. He 


born in Anaconda 


rraduated from the University 


W. 5S. Peterson 


ot California in 1917 with a degree in elec 
joined the 
Powe 
is a mechanical electrical draftsman, having 
worked for the General Ele« 


tric Company's department and 


trical engineering. In 1922, he 


Los Angeles Department of Water 


previously 
testing 
for the Anaconda Mining Corporation 

Mr. Peterson is best known for work he 


Marcu 1957 


has done in connection with the Boulder 
Dam Lines. Following the 
completion of the Boulder Dam 


Peterson was assigned the 


[Transmission 
lransm 
sion Lines, Mr 
duties of technical administrative assistant 
to the chief electrical engineer, and repre 
sented the Department of Water & Power 
in Washington, D. ¢ 
World War Il. He was also a 


consultant to the War 


during the earl 
years of 
powe! Production 
Board 

In December 1943, Mi 


Power Systems Design 


Peterson was ip 
pointed to head the 
and Construction Division, and in 1945 he 
came assistant chief electrical engineer of 
the department, Following this position he 
served as a consultant to the National S« 
Board. In November of 


1951, he was ippointed chiet electrical en 


curity Resources 


gineer and assistant manager, and on April 
1, 1953, he 


ager and chief engineer 


became assistant general man 


He was appointed 
to his present position on October 1, 1955 

Mr. Peterson is the author and coauthor 
of many technical papers for the AIEE. He 
served as chairman of the Los Angeles Sec 
tion, 1955-56. In 1955 and 1956, he was the 
Publ 
Power Association, and vice-chairman of 
\tomu Power Policy 


Currentls he is president ol 


vice-president of the American 
that association § 
Committee 


the American Public Power Association 


Melville Eastham 
Receives Armstrong Medal 


Ihe Armstrong Medal of I he Radio 
Club of America was awarded at the club's 


17th Anniversary Banquet to Melville East 
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Membership in the American Institute of Elec- 
trical Engineers, including a subscription to this 
publication, is open to most electrical engi- 
neers. Complete information as to the member- 
ship grades, qualifiications, and fees may be 
obtained from Mr. N. §. Hibshman, Secretary, 
33 West 39th Street, New York 18, N. Y 


A 


ham I 16) * in recognition 
to the ut of 


measurements m the rad 


outstanding contributions 


precision 1m and 


electronic field.” The citation continued 


For fifty years a design engineer, M 


Fastham’s etlort made available to man 


workers im the electronic art reliable test 


equipment of a standardized nature whiel 


previously did not exist or had to be spe 

cially assembled as a laboratory setup 
Beside his many technical contribution 

Mr. Eastham was a leader in recognizin 


the importance of good employee relation 


and assisted and encouraged his associates 
in continuing their technical education and 
in making contributions to technical litera 


ture. His thorough, practical approach to 


design problems and his enlightened mar 
agement practices should be an inspiration 
to younger men 

Mr. Eastham was the founder of the Gen 
eral Radio 


and now holds the tithe of honorary pre 


Company Cambridge Ma 


dent. He was president of the firm trom 
1915 to 1944, and chief engineer from LOLs 
to 1950 

He is a Fellow of the 
Ameri it \ 


Advancement of 


Institute of R 
Engineers and the 


for the 


ociatio 
Science ma 

Amer 
\mert 


member of the Acoustical Society of 
ica, American Physical Societ ane 


can Meteorological Societs 


Official Nominees Announced 


for 1957 AIEE National Election 


\t its meeting held Januar 1, 1957, the 
AIER Nominating Committee selected the 
following official nominees for election to 
Institute offees for terms be 
1, 1957 

"_. 
engineer with the New Jerse tell ‘Tele 
phone Co Newark N. J i 
for the position of 1997-58 ATEE President 


inning Auwust 


Barrett, transmission maintenance 


Nominations were also mace 


For Vice-President 


B. R. Teare, [r., dean of engineering 
ence Carnegie tnstits 


Pittsburgh, Pa. (Distrie 


H. W 


Power Co 


Octinge! execut 


Charlotte 


\. G. Johnson, chief engines Oma! 
lic Power District, Omaha, Nebr 


0. A. Gustafson, installation 
neering, Pacihe- Nort est 
eral Electri« 


Calit 


( ompan 


District #® 


G. } I rac 


department ( niversit ofl loronto 


head of electrica 
ronto, Ont., Canada (District 


For Directors 
W. R. Clark 


chief engineer pi 





Morr 
necring 


Corp la 


manages hlectric 


\ngele 


a rie 


hiectri 


] Hickernel \onaconda 
W ire Cable wip Hastings on 


ite mimnounced at the 


ion by W. R. Brownlee, chain 


sominating Committees 


sominatir Committee iwccord 


ith the Constitution and con 


ol ZO member | selected by the execu 


ec committee olf each ot the 10 geog ipl 


cal District clectes each of the 5 


technical division 1 > selected b the 


hoard of Director ) is own member 


of the In 
Llectrical 


innate made wb 


sominating Committee Provision 


0 mdepender nomination a 


dicated in the follows excerpts trom 


Constitution and Byla 


Independent nomina 
A petition of twent 


ile nembel sent to 


wore provided in the 


uct petition he nomination 


lent | ivned onl hy 


oncermed 
Petition proposin the 
siclictate is independent nomina 


mious olhices to be tilled at the 


tig election wcoordanc ith C355 

peStatution rt be received b the 
thie omiating Commnittes 

iter than March I ol cach eal 

faced betore tl committee tor the 


ballot of such candidate 


the ballot prepared ly the Nomunat 


ing Committee in accordance with the Con 
eciretal to all 
\pril 15 of 
late hall 

| 


ler the 


ftitution and iD the 


betore 


quatihed oer on oo 


ear, the names of the candi 


rouped alphabets wink name 


the olhee tor ! iis a candidate 


\ list of mem ‘ the Nominating 
Committe | 1 thie 


t/ ‘ i) ‘ p. Bes 


lo enable those 


Januar issue 


member not 


Tristitute 


cquainted personall ith the nominees to 


" omething ihout them engineering 


ind thei qualifications tor the In 
been nomi 


sched 


olhces to } have 
ketche ine 

Alb 
\pril issue 


viet biog prin 


vy oineclussonm on the 


columns of the 


Brown 


names of 


a pomted out by Chairman 


petitions proposing the 


ae independent nominations tor 


the rious olhces to be tilled at the ensuing 


clection In 


AI Constitution I hese 


made in accordance ith the 
hould be in the 


sds of the ecretal ol the Nominating 


Committee not later than March 15, 1997, in 
ballot if candi 


order to be included on the 


deemed cleible 


COMMITTEE ACTIVITIES 


Epiror Now This department has been 


crealed for the 


Alkl 


brief nei 


convenience of the various 


technical committees and will include 
report of committee 
Items for this department which should be 
should be 
Wh Headquarters 
New York 18,N.Y. 


activilies. 


forwarded to 


33 


as short @ 
R. S 
West 


pos ible 
(Gardner atl 


, 


4th Street 


Power Division 
Relays (W. K 
Chairman; RB \ Chairman 
J. L. Blackburn Relay Com 


mittee operates with 12 Subcommittees, each 


Committee on Sonnemann 


Larner, Vice 


Secretary). Uhe 


ictively engaged in some phase ol its 


assigned work, Of particular interest to all 


relay engineers 
the Survey olf 


mitted 


will be a planned report of 
Relaying 
chairmanship of R. A 


Practices Subcom 
under the 


Larne! 


This making a 


with the intention of bringing out not only 


Subcommittee 1s surve' 


the present day relaying practices in use in 


the United States and in Canada, but also 


the trends in this fast-moving phase of the 
industry 
Included in the survey, of course, will be 


the relay protection of the basic system 


clements such as generators, transformers 
transmission lines, et« 


will be the 


some of 


Of equal importance 
treatment of various general 


subjects which have greatly in 


creased in importance in the decade 
Some of these subjects are “Industrial Inter 
Multiterminal “Out 


Practices 


past 
connections Lines,” 
ol Step 
and “Remote 

Ihe work of the 
siderably dependent upon procuring infor 


Protection “Reclosing 


[ripping Schemes 
Subcommittee is con 


mation through the medium of question 


naires, which takes time. However, it is ex 
pected that the report will be available lat 


in 1957, 
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i. | Fry 


porn a 


| 0) 


Cube 


retired, has been ap 


consultant for Remington 


Rand Univac, In his new position, he will 


erve in a consulting capacity to all organi 


grad 


Division. Dr, bry 
1912 
niversity of 
received a PhD 
in mathematics in L920. He 
it the Mass 


meal 


zations ot the l nivae 
binclay 


tuched and taught at the t 


uated trom College in and 
later 
Wisce in where he depres 
also has lectured 
ichusetts Institute of Lechnology 


Princeton University. Prior to joining 


Remington Rand Univac, he had been asso 
with the Bell 
than 40 year At the 


retirement, he was 


crated ystem flor 


Lelephone 
more time of his re 


cent assistant to the pres 
ident of the Bell 


circle Lr Fry i 


Laboratories. In scientity 


best known as an expert 


on the mathematical theory of probability 


mil especially it application to various 


communication problems. He is the author 


of a book on this subject Probability and 
Its |} hyinectitiy L ses He has been awarded 
the Pre Merit for his 
during World War Il as a 
the Five 
Detense Research Committee 


chiet of it 


idential Certificate of 
member of 
National 


deputy 


work 
Control Division of the 

and 
applied mathematical panel, Di 
American Physical 
Mathematical 


Fry is a tellow of the 


and the Institute of 
had 


Mathematical Society and the 


sociery 


Statistics He been a vice president ol 
the American 
America 


Mathematical Association of 


D. 1. Bohn (AM ‘25, F 49) 


cial electrical development engineering 


manager of spe 
has 
Amer 


than 34 vears of service. M1 


retired from Aluminum Company of 
ica alter 


Bohn 


hnecritig 


more 
received his degree in electrical engi 
from the University of 
Alcoa in 
cal superintendent 
N. ¢ 


electrical superintendent, and, in 1928, trans 


Pittsburgh 


Wisconsin 


and joined 1925 as assistant electri 
at the company’s Badin 
later he became 


works, Two years 


ferred to Alcoa’s home office in 
Pa as chiet 


named electrical 


engineer He was 
1946, a 


assumed 


assistant 
chiet 
2 


position he held until 1953 when he 


enginecr in 


the duties from which he is retiring. During 
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Alcoa, Mr. Bohn 


over 15 patents in the electrical field, cover 


his career with obtaines 


ing developments in protection devices, ac 


cessories, current converting systems, and 


welding apparatus. He also has written nu 
authoritative artich 
One of Mt 


to the 


merous chygimecring 
Bohn’s important contributions 
to the 


aluminum industry, ane powel 


industry in general, was his development of 
innovations in gas engine design which ré 
sulted in the radial ga 


Othe 


adoption. of the 
engine as a source of industrial powell 


achievements by Mr. Bohn include improve 


ments in metal rolling equipment and h 


development of the first totally enclosed 


air-conditioned crane cab. In recognition of 
his many contributions to engineering, Mi 
Gold Medal trom 


john received the Lamune 


the AIFF in 1950 


L. R. Keiffer 


electrical 


(AM °'22, M °82) 
retiring 


consulting 


enginee! is alter / 
with the lamp department 
Electric Co., Nela Park 
He graduated in 1919 from the University 


of Illinois. Mr. Keiffer has 


part in the ce velopment and promotion of 


General 
Ohio 


years 
Cleveland 
had an active 


the use of fluorescent lamps and is a special 


ist on their performance and operation 


D. C. Mills 
vyinecr on 
the Pacific 
Pacific 


manager of deve lopme nt engineering for the 


(AM "54) 


magnetic all 


senior design en 


circuit: breakers tor 


Switchgear Division, Federal 


Electric Company, has been names 


Division. A graduate of 
Mills 
project 


Eastern Switchgear 
Stanford University, Mr 
Pacific 
in the Santa 
In 1953, he 


engineer for the 


joined the 

staff as a 
Clara, Calif 
was promoted to senior 
Pacitu 
in San Calif. He is a 
Beta Pi, Phi Beta Kappa 


Professional Society 


Federal engineet 


plant in 1949 
design 
Switchgear Division 
Francisco member of 

ana the 


of Cah 


lau 
Engineering 
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J. B. Epperson (M '50), chief engineer 
ScrippsHoward Radio Inc Cleveland 
Ohio, has been elected to the position of 
vice-president for engineering. Mr. Epperson 
will be in charge of engineering for all 
Scripps-Howard radio and television proper 
ties across the country, but will remain in 
Cleveland with Station WEWS as his base of 
operations. He has been associated with 
ScrippsHoward Radio, Inc., for more than 
‘| years, except for a leave of absence dur 
ing World War II when he served with the 
War Department as consultant to the Chief 
Signal Officer on matters of radar and com 
munications. A veteran of television engi 
neering and author of many technical pa 
pers, Mr. Epperson went to Cleveland more 
than 10 years ago to he Ip supervise construc 
tion of WEWS and serve as its chief engi 
neer. In 1946, he became chief engineer fon 
the Scripps-Howard Stations. Mr. Epperson 
has served on the following ALEE Commit 
tees Felevision and Aural Broadcasting 
(1952-57, chairman 1954-56); and Communi 


cation Division (1954-56) 


OBITUARIES 


Edmund P. Coles (AM 5, M ‘30, I ) 
retired, died recently in Charlotte, N.C. Mi 
Coles was born in Buckingham Count Va 
April 1, 1873 He was a graduate of Wash 
ington and Lee University. Mr. Coles wa 
associated with the General Electric Com 
pany for 47 years. At the time of hi 
retirement in April 1943, he was manager 
Charlotte N ( Otlice \pparatus Sales 
Division, General Electric Company. During 
his long residence in Charlotte, he was a 
member of the Mercy Hospital Board, Chat 
lotte Rotary Club. North Carolina Societ 
of Engineers, and Charlotte Engineers Club 
ol which he was president in 1928 Mr. Cok 
served on the AIEE Membership Committes 
1930-35) 


Winder Elwell Goldsborough AM "9S 
M ‘09, F '12, Member for Life), consulting 
engineer and former director of the Purdue 
University School of Electrical Engineering 
Lafayette lial died recently, at the age 
of ®5. Mr. Goldsborough taught at the Uni 
versity of Arkansas where he was mad 
professor of electrical engineering. In 1894 
he joined the staff of Purdue University 
From 1896 to 1905. he served as director of 
the Purdue School of Electrical Engineering 
He was head of the research department 
ot Henry L. Doherty & Co., New York \ 
from 19283 to 1982. After 1939. he 
consulting engineer and economist 


retirement 


Harold Grant Mathewson (AM ‘3! 

bk '49), building and equipment engineer for 

Southwestern Bell Telephone Company in 
lexas, died recently. Mr Mathewson was 

born in Chicago. Hl on May 26, 1849 He 
rved in the f S. Navy during World War 


| mechanical engineering a 


inal stucdice 
ce Institute for three years. He was en 
raged by Southwestern Bell as a student 
engineer in Dallas, Tex., on August 17, 1920 
nd later the same year became specifica 
tion engineer. In 1924, he was transtferres 


to the St. Louis, Mo headquarters oft the 
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company as program study enginect 

returned to Dallas as plant extension en 
gineer in 1927. Mr. Mathewson was made 
building and equipment engineer for the 
lexas area of the company on October | 
1937, the position he held at the time of his 
death. Mr. Mathewson had served as chair 
man of the North Texas Section of the 
\IEI Also he was active in the Dallas 
Electric Club. He served on the AIEE Com 
mittee on Communication Switching Systems 


1954-56) 


MEMBERSHIP 
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ELECTRICAL ENGINEERING 


Development of 


the Klystron Tube 


RK. I JACOBSON 


! 1b MBER Sint 


ENGINEERS AND SCIENTISTS have 


imted to use higher trequene iwhnals for 


number of reason Since the ordinatr 


imuum triode could mot tulfill their need 


ithout tmtroducing unconquerabl prob 


lem . men sought other means of 


mnplity ig oscillating and multiplyin 
high ignal Out of this 
cume the 


which the kl 


ther frequen 


earcl idea of velocity modulated 


tile ol tron is an impor 


fant ft jr 


Phis presentation will discus the ul 


imitage of using higher trequencies, the 


problem encountered in developing a 


high-trequency tube, and finally the solu 


tions to these problems 


High-Frequency Transmission 


One of the major reasons for using 


higher frequencies above 10 on ol 


hortes ave length is the principle of 


physical optics hich states that radiation 


in a directed beam can are only trom a 


tructure that is large in comparison to the 
wave length. This means that in order to 


transmit a narrow beam etlectively without 


and advice 








resorting to very large antennas, it is nec 


essary to use very short waves 


From a military standpoint, it is easy to 


isualize how much more economical and 


practical it is to use a higher frequency so 


that smaller antennas can be installed in 


rircralt 


One other major reason for transmitting 


it high trequencies is the elimination of 


disturbing noises in transmitting and re 


ceiving devices caused by. discharges and 


transients im electrical machinery Inas 


much as these discharges and transients do 


not contain components ino the high-tre 


quien ange the disturbing noises are 


automatically eliminated 


EDUCATION 


AIEE in 
the University of Idaho 


STUDENTS at the University of Idaho became 
members of the Electrical Association, fore- 
runner of the AIEE, in 1906, under the leader- 
ship of Professor Sydney Sheldon. At the time, 
Professor Sheldon was assisted by instructor 
S. E. Hutton in teaching the 28 students major- 
ing in electrical engineering. Today, the de- 
partment numbers 240 students, and the Col- 
lege of Engineering has a teaching staff of 31 

The five divisions of the College of En- 
gineering, agricultural, chemical, civil, electri- 
cal, and mechanical, are housed in five 
buildings located on the campus at Moscow, 
Idaho. One of these is the $510,000 En- 
gineering Building constructed in 1950. The 
Kirtley Laboratory, electrical engineering unit 
equipped for work in power, electronics, and 
radio, was built in 1949. 

One of the most impressive structures on the 
University of Idaho campus is the Administra- 
tion Building. Constructed in 1907, it houses 
the office of D. R. Theophilus, president of the 
university, staff offices, classrooms, and library 
facilities. 


Klystron Development 


The klystron is a special type of vacuun 
tube which has many high-frequency appli 
cations oscillators, frequency 


This 


the development of the 


as amplifiers 


multipliers, and mixers or detectors 


article describes 


klystron as a double resonator amplifier 


tube. Its normal operating range is from 
100 to 50,000 me 
encountered when 


The major problem 
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Fig. 2. Klystron sche- 


matic diagram. 
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the triode vacuum tube is used at high 
frequency is the interelectrode admittances 
The input admittance of the triode tube 
can be expressed as shown in Fig. | 

With an increase in frequency, the sus 
ceptance B increases, as does the conduct 
ance G. In ettect, the total admittance in 
creases, allowing a larger grid current to 
flow. Because it is not desirable to have a 
large grid current flow from the standpoint 
ol increased grid losses and decreased eff 
another means of 


cheney amplifying the 


high-frequency signal must be used 


There is no problem of interelectrode 


impedances in the klystron tube. In this 
tube, the electrons are emitted trom a fila 
ment-heated cathode and are attracted im 
mediately by the large d-« potential of the 
accelerating grid, as shown in Fig. 2. The 


d-c potentials of the accelerating grid 


After passing the accelerating grid, the 


electrons first come upon a pair of bunches 
grids which are situated very close together 
ind connected to one side of a tuned cit 


cuit excited by a high-frequency signal. If 


the polarity on the grids is such that grid a 
is positive and grid b negative then, as the 


electrons pass through, their speed is de 


creased, If grid a is negative and grid 

positive as the electrons pass through, their 
speed will be increased. The crest value of 
the high-trequency voltage is much les 
than the d-e voltage, so the number of elec 
trons passing through the buncher grids is 
constant. As a result, very litthe power | 


taken from the ilternating Signal source 


iccelerated 


because as many electrons are 
as decelerated This process is known as 
velocity modulation 


The beam of electrons as it leaves the 
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UNDER- BUNCHED 
ELECTRONS 


BUNCHE 
GRIDS 


buncher grids, catcher grids, and the col 
lector are the same so that, in etlect ill 
the d-c acceleration of the electrons occurs 
in the region between the cathode and the 
accelerating grid. Inasmuch as the electrons 


receive no more weceleration after they 


pass through the accelerating grid, they 
will tend to maintain their maximum ve 
locity acquired by the previous acceleration 


until they reach the collector 




















Fig. 4. Equivalent circuits. 
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Fig. 3. Electron bunch- 
ing. 
——> 


—> 


OVER -BUNCHED 
ELECTRONS 


buncher 


usable In 


vectors repre 


grids is not directh 


Fig. 3, let the length of the 


sent the relative velocities of the electrons 


The smallest vector is that of the electron 


which left the buncher grids at time f¢ 


negative b, positive a). The largest vector 


s that of the electron which left the 


grids at time (, + 1/2/ or a hall eycle later 


negative a) As the electron 


positive h 


buncher grids, they travel in a 


leave the 
field-free drift space of the tubs \t some 
time alter traveling in this drift space, the 
faster clectrons will overtake the slower 


electrons, resulting in electron bunching 


The result is that density modulation can 
be produced by first velocity modulating 
the beam of electrons and then allowing a 
long drift time to occur so that the ele« 
trons can bunch 
Theoretically at least another pair of 


grids (catcher grids shown in Fig. 1) can 


be placed at the position where the elec 


trons bunch and an alternating voltage 


could be taken from them to supply a 
resonant tank circuit. But because of high 
frequency effects on simple wired circuits 
that is, the radiation losses and inductance 
in the leads to the tube elements become 
very great, another method is employed 
It can be established mathematically that 


a short-circuited quarter-wave-length loss- 
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less line it high trequencies functions thre 
parallel L- 


frequencies. But, for he sake ol 


Ssanhie as Al rcsonant circuit 


at low 


j 


simplification, it will be proved here by 


comparing the characteristics of the two 


circuits, In a lumped-parameter parallel 


circuit as shown in big (A it sothe 


resonant frequency the input current 


i minimum and the ipl impedance 
maXinum Ihe distribution curves 
quarter-wave-length shirt-cireunted =k 


shown in Fig. 4(A) and 4 


can be seen that the 


line are 

Hip current ts i 
1 th 

Hrastaaiebtiin imal othe 


imput impedance w a 
| 


maximum im this ciucuit as ell. Inasmuc 


as the characteristics of the two circuit 
the same, the transmission line 

as a resonant tank circuit at 
frequencies 


\n rifiniite number of oq 


lenyth lossless transmission lines connecte 


in parallel to a high-trequen oscillator 
would look like Fig, 5(A) and 5 
higt frequency oscillator were rene 
some holes were punched ito the 
cal container or cavit is shown 
rif md a stream of bunched electror 
passed through at the proper trequen 
the cavil would act as il 

Il there The cavity ould 
it the predetermined trequen 
umed that the positive electrons a 
able As the first bunch of electron 
throug! the openings it trcluce 1 po itive 
charge first on one 
then on the other 
can be thought of moving ithe the 


electron ithougl if contined to the 
When this first bunel 


of electrons leave the cavity, the 


surface of the cavit 
posit 
charge ill move back to if origin 
position, Upon returning, it will tend 
oscillate it the resonant frequen ol the 
cavit ibout this position belore coming to 
rest. If this oscillation ich that hen 
the next bunch of electrons enters the ca 


ity the entrance side is positive and the 
exit side neyative, then the electron ie 
slowed down and their energ ill be used 
by the cavity to sustain the oscillations 


I hese 


oscillations set up electric mag 




















Fig. 5. Klystron cavity. 
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ve i { cavit itself, In 

nvder to con net from the beam 
passing throug ! ity to useful energy 
coaxial cable coupled into the cavity 
ith the center conduet icting as a small 


{ electri 


intenma to pict michiuces 

hagneti ive ( 1 cable then 

mismiits this ener 

I he operation ol can be re 
md cnerg n be fed into the cas 
means 0 coaxial cable I hie 
ill t field witht 

alternating charye 


When 


ilternating 


clectrnu 


it mid. in effect 


luced at the center hole 


pron 
HW) input cavit these 
ive the me elect i beam of 


is the buncher grid cribed at 


giriin oft this cise 


Litt tit i tt 
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-h VIEW A-A 
Fig. 6. Klystron collector 


nother mayo rol "i in building i 


hi frequen tiile i designing the 
collector or plat I heve two conthcting 


requirement mvolved collector unust 


rT mall to operate it tes higt Ire 

quency inal et, it must also be large to 
ipate ill the heat created by the tast 
ing electron i ‘ trike 1 fin the 
tron tube, the cavit used to extract 
high frequen powe © the collector 

i} not have to mall ( suall thre 
collector of ’ large powel kivstron i 

nade with the shape hown hiv. 6 

Thi regular imterior design 1 to trap 
clectron from the collector mad cut 
no on the release of secondary electrons 
outside tin we used to dissipate the 
r. Sometime the 


plates get 


forced a ne al to cool 


Conclusion 


In closing night be orth while to 


iimmbinaanaize othe imitawe noth kivstron 


inplifying tube and 0 capaci 


“ I hese 


| The electron first clocit modu 


ited with no unconquerable problems ial 


ive then automatically density modulated 


This method take er litthe power from 


thre signal source 


hy using two i one for imput 


clements and one tor the output elements 


indesirable radiation losse acl incluctive 


ellects are climinated 


Since a cavity is used tor the output 


clement, the collector can be built for bet 


ter dissipation of the heat to the anu 


Commercially, the klystron ranges from 
f milliwatts at 50,000 me to 20 watts at 470 
mec. However, it is assured that many of 


the tubes made for the military services 


fall outside this wide range. The theoreti 
cal efficiency is approximately 58 per cent 
but as the result of secondary electrons and 
unpredictable cavity effects, the actual eth 
ciem is nearer 40 per cent 

In addition, it should be stated that even 
though the klystron has undergone much 
development and improvement, it still lacks 
demanded of a 


ihe power requirements 


tube in the 500- to 50,000-mec range. 
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Rutgers University Receives 


Gift of Pace Analog Computer 


\ computation laboratory was established 


aut Rutgers 
the gift of a $15,000 Pace analog computer 


University in February through 


from Electronic Associates, Ine of Long 
ranch, N. J., it was announced by Dean 
E. ¢ Faston of the Rutgers College of 
higinecring 

Dean Easton said the laboratory is: pri 
marily instructional and will serve to make 
coginecring students aware of the value of 
electronic computation as a tool for the 
engineer. He said relatively few colleges in 
the country have such a facility 

Eventually we plan to have each en 
yinecring student tise the computation 
laboratory in connection with several of his 
Dean Easton said. He added that 


courses 
the laboratory will also be available for 
viaduate thesis work and for the basic re 
search program of the College of Engineer 
iy 

announced the 


Ihe dean also purchase 


of a Philbrick analog computer, which will 
be used to supplement the gift’ computer 
from Electronic Associates 
The Philbrick 


less accurate than the Electronic 


computer is simpler but 
Associates 
tint 

logether they will provict the simpli 
city needed for beginning instruction and 
the accuracy needed for serious engineering 


calculations,” the dean said 
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Union College Selected 
for Expanded ORSORT Program 
Dr. Carter Davidson 


College, Schenectady, N. ¥ 
that the selection of the college as one of the 


president of Union 
recently stated 
co-operating universities in the expanded 
nuclear training program of the Oak Ridge 
School of Reactor ORSORT) 


Was one of the greatest honors evei 


1 ex hnology 


bestowed upon Union College 
Ihe other universities selected for the 
program were Carnegie Institute of Tech 


nology Case Institute ot Pechnology 
Northwestern University, the University of 
California at Los Angeles, and the Univer 
sity of Florida 

Under the ne university co-operation 
pldn, six months of the training in funda 
mentals of reactor technology will be taken 
it the participating universities and six 
t Oak Ridge 
training program was conducted at the Oal 
Ridge National Laboratory 

Dr. A. H. Fox 
at Union, has been appointed co-ordinator 
of the ORSOR'T program at the college 


tnion College has been devoting increas 


months a Previously, the entire 


professor of mathematics 


ing attention to the nuclear energy field 


Currently, graduate level courses are offered 


in nuclear physics, nuclear chemistry, re 
actor theory, and reactor engineering. Spe 
cial projects in recent years have included 
the training of two atomic submarine crews 
and a summer course for a group of Gen 
eral Electric scientists. Both of these were 
Atomic Powe 


sponsored by the Knolls 


Laboratory 


University of Alabama 


Reports on Branch Activities 


I he joint ATE E-Institut of Radio 
Engineers IRE) Student Branch at the 
University of Alabama holds a minimum 
of 12 meetings during the school year. The 
meetings are presided over by | D 


DeLorenzo, chairman, a senior electrical 


engineering student. Other ofhcers for the 
branch are Carl 
man Al Wyatt 
Davis, treasurer. The 


the branch are 


\rmstrong, vice-chair 
secretary ind Raytord 
faculty advisors for 
electrical 

Nelson 
representing the national organizations of 
AIEE and IRE 


The branch 


Professors of 


engineering, W. Fk. Gray and P. H 


respectively 
ictivities include films and 


speakers on technical and nontechnical 
subjects, a semiannual Ladies Night, stu 
dent paper competition several field trips 
branch -sponsored teams to participate in 
intramural sports, and an annual social 
graduating seniors 

Alabama Sec 
sponsored a field trip to the 


Plant at Gadsden Ala., 


meeting to honor 

On November 6, 1956, the 
tion of ALEF 
Allis-Chalmers 
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where the group observed the manufac- 


ture of distribution transformers and to 
Electric Tube Plant at 


where the group observed 


the General 
Anniston, Ala 
the manufacture of various types of electron 
While in Gadsden, the 
served lunch by the 


tubes group was 


management of Allis 
Chalmers 

On December Il 
ALTE] 


banquet at the University of 


\labama 
sponsored a program and 
Alabama 
from the 


1956, the 
Section of 
campus Iwenty-nine members 
section attended the 

The Joint Student 
members with all of the 


meeting 

Branch has 98 paid 
SCTIIOT class being 
members of one or both of the organiza 
tions 


With the 
planning 


activities planned or in the 
Joint AIEF-IRE Stu 
dent Branch at the University of Alabama 


successful year. 


stage, the 


anticipates a highly 


Western Electric Establishes 
Engineering Education Program 
A broad, new engineering education 
program will be established by the Western 
Electric Company to keep its working en 
gineers abreast of the latest developments 
and implications of their expanding fields 
Three “Engineering Training Centers” 
will be organized by the company in the 
New York, N. Y., Chicago, IIL, and Win 
ston-Salem, N. ¢ areas for engineers to 
take full 
detached 
The program is 
1957 


time courses while temporarily 


from their regular assignments 


scheduled to begin in 
September 
All new 


Electric will 


Western 
program 


engineers hired by 
take 


beginning four to six 


part in the 
months after thes 


start work The new engineer will take 


a nine-week series of introductory courses 
followed by a series of general deve lopment 
after he has 


courses about a veal joined 


the company. The second series of courses 
will last about 10 weeks 


I he company's experienced engimeers 


will receive more advanced development 


courses on the basis of their qualilications, 


need, and capacity. These courses will re 
late to their specialized fields and also will 
be held at the 
ing Centers 
More 
to take part in the 
In 1958 


ibout 


three Engineering Train 


than 600 engineers are expected 
program during 1957 
the first full year of the program 

Western Elec 
tric, the manufacturing and supply unit of 
the Bell 


6,300 engineers among its more than 125,000 


1,000 will participate 


Felephone System, employs some 
workers in some 50 American cities 
Besides being designed to meet the en 
tomorroy im the 
Western Elec 


tric educational program was organized to 


gineering challenge of 


strictly technical sense, the 


help equip the engineer for his increasing 


ly responsible role in a_ technological 
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civilization. In addition 
on the 


to subjects based 


physical sciences, including elec 


tronics, manutacturing and communica 


tions, courses will be offered in human 


relations, the sociological impact of en 
gineering, and new horizons in engineering 

The program was established following 
undertaken last 
Western 


specialists 


an industry-wide survey 


summer by a_ task force of 


Electric engineers and training 


to clarify the training needs for engineers 


Summer Institute Planned for 
High-School Science Teachers 

The National 
the US Atomix 


sponsor a one-month 


Science Foundation and 


Energy Commission will 


institute for high 


school science teachers at the Special Train 
ing Division of the Oak Ridge Institute ot 
Nuclear Studies (ORINS) July 29 through 
August 25, 1957 

ORINS is a 


ganization of 35 southern 


nonprofit educational o 


universities, Op 


erated under direct contract to the US 


\tomic Energy Commission, which is co 


operating in the presentation of the sum 


mer imnstitute 
Forty-eight high school science teacher 


will be 


institute and 


accepted tor participation in the 
will = be 


\ dependence 


each participant 


awarded a stipend of $300 
illowance of $60 per 


$240) and a 


dependent up t 
allowance of 1¢ pe 
, 


mile (up to $80 for the round trip) will be 


available to all participants. 


This summer institute is designed to pro 





An Electrical Engineer in Education 


W. A. LEWIS (AM ‘27, M ‘39, F '45), research 
professor of electrical engineering, Illinois In- 
stitute of Technology, Chicago, III 


“Energy available in a useful and readily 


controllable form is the essential inyere 


dient in man’s progress. By using other 


forms of energy than his own physical 


resources, man amplifies his efforts, so that 
he can rise above a bare physical existence 
and enjoy the fruits of his labors, Electric 


energy provides that need in the most 


versatile and easily controlled form, and 
the present living standards would be im 


AIEI is the tore 


dissemination of 


possible without it. The 
most organization for the 


technical information in this field, pro 


vides the medium for continued and ex 


panding progress Every electrical engineer 
who hopes to make a contribution to the 
which he needs the help 


world in lives 
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of the AIEE and it, in 
support ol 


turn, needs the 


every progressively minded 


electrical engineer 


Protessor Lewis began his 


prot ssional 


career as a wireman and drattsman foi 


Westinghouse Electric and Manufacturing 


Company now Klectric 
\lter 


practical experience, he 


Westinghouse 


Corporation nearly three eal rf 


entered Calitornia 


Institute of Technology, where he 
the degrees of BS. in EI MS in EI 
and Ph.D. He Westinyg 


house in engineermg and 


then returned to 


electric utility 


was engaged in studi ol power syst 


stability and protection, carrier current for 


protection and control, railway electrifiea 
tion, relay «le velopment and similar activi 
ties, as well as consulting service for cu 
tomers. In L959, he 
of the School ot 
at Cornell Universit md in 
Illinois 


research protessor of electrical engineering 
School 


was appointed director 
Flectrical Engineerin 
1944 he 
I echnolog ' 


joined Institute of 


He served as dean ot the Graduate 
1046 to 


Professorship ol 


from 1955, amd now occupies the 
blectric Power System 
sponsored by a group of utility and man 
ulacturing Compan 

Prot 
National 


and is now 


AIFF on 


Technical Committees since 19% 


Lewis has served 


participating in the broad 
fields of Standards, Research, Planning and 
Prive Awards. He ha 


presented a variety of papel on technical 


Co-ordination, and 


areas of education 


subjects and also in the 
nul research, He has is chairnias 
of the Committee on Science Tit 
Research nel we «hai 

nittee on Protective he 
chairman of several 
vorking groups. Recently, he 
IER Prote 


ind Recognition De partment 


ubcommittee 


head ot the sional 


ment 
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i selected sroup ol teachers in the 


ical scrence with up-to-date reviews 


of centifice development classical and 


modern, stressing that science should tn 


taught and learned as a whole, rather than 


asa series of highl pecialized technologist 


Ihe institute is intended to improve the 


ubject-matter competence ol science 


teachers and to strengthen their capacity 


to motivate student interest in science 


\mong the lecture topics will be classical! 


and modern physics, chemistry, science ex 


pertinent and sCICHICE teaching methods 
\iomic energy 


itl also be 


Both lectures and laboratory work will be 


and radioisotope techniques 
discussed, but not stressed 


incorporated into the curricula, Assisting 
in presenting the institute will be a num 
ber of outstanding authorities in various 
fields of physical science such as F. B 
Dutton, Michigan State University; M. D 
Peterson, Vanderbilt University; and W. G 
Pollard, ORINS 

No formal grant of academic 
made by ORINS for 


titute 


credit: is 
ittendance at the in 
although participants may explore 
the possibilities to such arrangements with 
mdividual universities 

made 


Selection of participants will be 


from application which must be accom 
panied by a letter of endorsement from a 


responsible ofheial of the applicant’s school 


Deadline for return of applications for the 


institute is April 1 

Application blanks and additional infor 
mation may be obtained by writing D1 
R. T. Overman, chairman 
ing Division, Oak Ridge Institute of Nu 
clear Studies, P. O. Box 117, Oak Ridge, 


Special ‘Train 


AEC Approves Loan of 


Uranium Metal to Three Schools 


(AEC) 


loans, each of 5,500 


The Atomic 


has approved three 


Energy Commission 


pounds of natural uranium metal, plus 
neutron sources, to North Carolina State 
Raleigh, N. C.; The Ohio Stat 
Ohio; and Rensse 


Troy, N. Y. The 


uranium and neutron sources will be used 


College 
University, Columbus 


laer Polytechnic Institute 


in subcritical assemblies for the training 
of nuclear engineers 

The subcritical assembly consists of an 
arrangement of uranium rods in a mod 
erator such as graphite or ordinary water 
When the neutron source is introduced, 
nuclear fission is produced, but the reac 
tion cannot be sustained without the pres 
ence of the neutron source, 

Such assemblies do not require the com 
plex control mechanism, expensive shield 





New Engineering Drawing Lab 


Courtesy Herh Weitman 


REPRESENTATIVES of the Mississippi Valley Structural Steel Company and of Washington Univer- 
sity inspect a new laboratory for engineering drawing at the university, for which the company 


donated $15,000 to remodel and equip. The laboratory will be used in a new drafting course in 


architectural and civil engineering and is equipped to provide for 24 students at a time. 
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ing or heat removal equipment of nucleat 
reactors, and may be used for many labora 
tory exercises in nuclear engineering train 
ing 

Phe 5,500 pounds (2,500 kilograms) of 
uranium metal to be loaned to each insti 
tution will be in the form of rods enclosed 
in aluminum. This brings to 16 the num 
ber of loans of this type lo nonprofit edu 
cational institutions 

Ihe AEC for some time has been sup 
plying certain materials for these assem 


blies without a use-charge being made 
subject to the availability of the material 
and to a determination that such loans 
will advance the AEC 


alleviating the current shortage of nuclear 


program to assist in 


scientists and engineers. 


Stanford Announces 
Fellowships and Assistantships 


Stanford University has released an an 
nouncement of fellowship and assistantship 
opportunities in electrical engineering to 
graduate students in a program of course 
work and organized research, Its aim is to 
provide for each student's individual needs 
by making available courses in engineering 
physics, and mathematics as well as courses 
in other departments of the university 

Ihe following fellowships are offered 
Stanford University Graduate Fellowship 
$2,400; Hewlett-Packard Medical Electronics 
$2 000—$2 500 
Business Machines 
$2,500; Hewlett-Packard Fellowship, $2,000 


International 
SY O00 


Fellowship, 
Fellowship, 


Firestone Tire and Rubber Company Fel 
$2,000; Wesix Research 
Westinghouse Fellowship 
Pacific Electric Manufac 
Research Fellowship 
Engineering Fellow- 
ship, $1,500; Sylvania Electric Fellowship, 
$1,500; Harris |. Ryan High-Voltage Fel 
Holophane Company flu 
Scholarship $500 


(also open to qualified undergraduate stu- 


lowship Fellow 
ship $1,750 
$1,700; Federal 
turing 


$1,650 


( orporation 


Consolidated 


lowship $500 
minating Engineering 


dents) Tuition Fellowships, up to 5510 
(available to teaching assistants only) 

Teaching assistants receive $1,500 to 
$3,750 for half-time work during the nine 
month academic year. These positions pro 
vide valuable opportunities to participate in 
a university-level teaching program, A num 
ber of Tuition Fellowships will be awarded 
to teaching assistants 

Research assistants receive $1,500 to $3,750 
for hall-time work during the nine-month 
academic year. Research projects currentl, 
active at Stanford involve transistors, micro 
waves, electron tubes, radio propagation 
computers, network theory, control systems 
servomechanisms, high-voltage, and illum: 
nation 
students can graduate 


Good complete 


work for the M.S. degree in about a yea 
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A 





ind a half, while receiving both financial 


support and protessional experience trom 
a teaching or research assistantship 

For application forms and further infor 
mation, write 


\ssistantship Committee 


Electrical Engineering Department, Stan 
Calif. Applica 


tions should be received by March 15, 1957 


ford University, Stanford 


University of Illinois 
Offers Quality Control Course 


Ihe 10th annual short course in Quality 
Control by Statistical Methods will be of 
fered by the College of Engineering, Uni 
versity of [Illinois with the co-operation of 
the Division of Engineering Extension at 
Urbana, Ull., from March 11-21, 1957. In 
tensive work will be given in the fields of 
control charts and acceptance sampling with 
some attention paid to the rational setting 
of specifications and tolerances. It is de 
signed for those in the areas of design pro 
duction, procurement, management, quality 
control, and inspection 

For further information, write to 
SOT ] \ 
Laboratory, University of Illinois, Urbana 


Protes 


Henry, Mechanical Engineering 


GE Fellowships Offered by 


Case Institute of Technology 


For the llth 
Institute of 


comsecutive year Case 
Technology will offer 50 all 
Electric Fellow 


school 


expense General Science 


ships to preparatory and high 
teachers of physics from the north central 
States area for a special six-week stuch 
wogram that will run from June 16 through 
July 26, 1957 

In announcing this vear's program, Dt 
Hutchisson, dean of the 


Klmer graduate 


school and director of research at Case 


said that appheants for the fellowships 
sponsored by the General Electric Company 
graduates 


GE), must be college possess 


experience i preparatory or high school 
teaching, and be certified to teach in their 
respective states 

The program is open to qualified teach 
Illinois, Indiana, lowa, Kentucky 
Ohio 


lennessec West 


ers trom 
Michigan 
Western 


Missouri Minnesota 
Pennsylvania 
Virginia ind Wisconsin Iravelling ex 
Ohio, as 


well as the cost of living on the Case cam 


penses to and from Cleveland 


pus, books, tuition, and fees are included 
im each tellowship grant 

Purpose of the program is twofold: to 
provide preparatory and high school science 
teachers with a comprehensive review of 
the physical sciences and to present an 
introduction to the most recent develop 
ments in nuclear physics 


Iwo atternoons each week are spent 
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Visiting greater Cleveland research centers 


such as GE's Nela Park laboratories and the 


NACA 

tory as a 

work 
Members of the Case 


Lewis Flight 


Propulsion Labora 
supplement to the classroom 
Institute of Tech 
nology faculty who will conduct the pro 
gram are: Dr. R. S. Shankland 


Swasey 


Ambrose 
professor of physics and head of 
the department; Dr. L. O. Olsen 


proles 
sor of physics R. ¢ protessor of 
electrical engineering ind =D RK I 
Sutton, professor of physics 


Dr. Shankland will review 


velopments in 


Recent De 
Nuclear Phy 
Sutton Basic 


Atomic and 
Olsen and Di 


Concepts in 


sics Di 
Physics and Professor 


Putnam: “Science and Technology in the 


Control of Environment Sharing the 
teaching duties with Professor Putnam will 
be representatives of the lamp develop 


ment laboratory and engineering depart 

ment, GE Lamp Division, Cleveland, Ohio 
Applications for the 1957 GE Science 
Dean 

Elmer Hutchisson, Case Institute of Tec 


10900) Euclid Ave Cleveland 6 


Fellowships may be obtained from 


nology 
Ohio 

In addition to the stud 
Case, GE will also offer 


for high school math teachers at Rensselaer 


program il 


stuibbnet COUTSEeS 


Triostituite ‘wey, ™. ¥ a sum 


Polytechnic 
mer program for high school math teach 
ers at Purdue University, Latavette, Ind 
and summer courses tor secondary school 
teachers from 


chemistry ind physics 


northeastern states at Lnion College 


Schenectady, N. Y 


Enrico Fermi Professorship 
Planned by University of Chicago 


Plans to endoy im Enrico Fermi Dis 
Serv ice 


Lniversity of Chicago u 


tinguished Protessorship at I hve 
memo ol the 
nucleal $11 hay 
been announced by Dr. M. J. Kell presi 
dent ot Bell 

Dr. Kelly will serve as chairman of a 


establish the 


world renowned 


lelephone Laboratories 


national committee rT 
professorship 
i 


The professorship to be established at 


the University’s Institute of Nuclear 


Studies is designed to perpetuate ind 


memorialize Di Fermi scientific con 
tributions He was both teaching and 
conducting research the Institute at 
the time ot his death in 1954 

Serving with Dr. Kelly will be W. I 
Cisler 
pany Dr. ¢ H 
I I du Pont cde 
amd Admiral Lev 


the United States Atomic Ener 


president of Detroit Edison Com 
C,reenewalt president 
Nemours & Co Inv 
Strauss, chairman ol 
Commis 
sion 
Honorary members are Clare soothe 
American \mbassador to 


Manlio Brosio, Italian Am 


Italy, and Di 


klectrical Engineering kducation 


bassador to the United States. In addition 


an extensive Advisory Subcommittee will 


be formed 


Raytheon Fellow Studies 
at Harvard Graduate School 


D. S. Falk of Longe Island City i Ray 
theon Fellow iS CONTINUING his studies at 
the Harvard Graduate School of Arts and 
Sciences under the sponsorship of thy 
Raytheon Manutacturing 

In 1955, Mr. Palk was awarded the Rav 
theon Fellowship in Physics, one of a series 


of scholarships and fellowships made avail 


Corporation 


able by industrial firms The fellowship 
lasts two vears and covers the cost ol tu 
ition, fees, and a substantial allowance tor 
living expenses 

Mr. Falk is a graduate of Cornell Uni 
versity where he received the B.E. with dis 
tinction in 1954. He received the A.M. trom 
Harvard in 1955 and during the 1954-55 
school year held a National Science Founda 
tion Fellowship I he National Science 
Foundation was established by an Act of 
Congress in 1950 

His current research concerns the held 


theory and theoretical nuclear physics 


NYU To Begin Program 
in Industrial Engineering 


A new 


has been announced by the New York Uni 


program tn industrial engineerin 


versity College otf Engineerin It ih “bet 


ter prepare students tor the demands of 


new industrial engineering methodologit 


automation, operations res ich, data pro 


essing, and human engimeering wcording 


to Prof. N ! 


chaiman ot the ae 


partment of dustrial and management 


chnygtihnecritiyv 


Beginnin ith the 1957 sprin emeste 


students will be permitted to tollo either 


orrented core 


a screntihcalls program 


that stresses advanced mathemats chem 


tt incl physi or one ot five ! 


pecializer 


engineering programs Option im the tatters 


include aeronautics, electron metallurg 


mad structures and transportation, a ell 


as the traditional mechanical engineering 


In addition all industrial eng 


hiecrit 
student ill study the human behavioral 
SC 1LeTICeS industrial engimeermneg imel soma 


tucdies, and 


agement, cultural 
pre eSicot) 


Ihe me 


opens the door to graduate 


program sat 


ticular branch otf engineerin 

dent should become more interested 
technical than the industrial applicatio 
He added that n j 


matics and science are emphasizes 


riatiie 
1 to wive 


the student breadth of coverage and flexi 


bility in solving original problems 





OF CURRENT INTEREST 


Instruments That Will ‘ 


Invisible Airglow Light 


IN INSTRUMENTS that can “see 


tensa not visible to the 


human eye are 


hemg shipped to luboratories neal 


cic 
ml far b the 
the National 


sjoulder Laboratories of 
Standards (NBS) 


importance to =0wworld-wice 


Jureau ol 
a mayor 
tucdies to be carried on during the Inter 


Year VY) 


these photoelectric 


national which 
begins July l 195, 


photometer 


Geophysical 
telescopes automatically take a 


weeping look at the night sky every tour 


minutes 
scrutiny will be a 


I hie object’ of their 


variable glow that diffuses the skv at night 


but is so dim to the human eye that it is 


een only rarely 
colors 
1954 at 


informed 


Equipped with filters to separate 
the instrument already in use 
the Boulder 


cientists that 


Sitiee 
Laboratories has 


airglow is composed of ses 


eral different colors: infrared, red and 


wieen, emitted by oxvgen atoms: and yellow 


emitted by sodium atoms. Filters transmit 


very pure colors and block out interfering 


radiations from space and the photometer 


measures intensity of the glow and auto 
matically records its 


the sky 


For some 


changing patterns over 


time, airglow has been thought 


o be related to the aurora, the colortul 


spectacle commonly known as Northern or 


Southern Lights, which always becomes more 
frequent and more brilliant as sunspot ac 


tivity reaches its peak in an Il-year cycle 


National Bureau of Standards 


‘See” 


at Night 


During the IGY 
eflorts to 


scientists will intensify 


understand the direct cause of 


the aurora Ihe theory most widely ac 


CHAIN OF STATIONS training photometers on 


a faint glow that pervades the night sky 


called airglow 


Of Current Interest 


AN OBSERVATOR) 
housing a 
photoelectric 
eler set up at an alti 
tude of 900 feet b 
scientists of the Boul 
der lLatbhoratories, Na 


sensitive 


photom 


tional Bureau of 
Standards, for tracking 
and studying the au 
glow, Observations can 
he made only on moon 
less and cloudless 


nights 


cepted now attributes it to electrons ex 


pelled with great velocity from the sun 
especially during violent solar disturbances 
and entering the upper atmosphere, exciting 
Such 


particles move in spiral paths along the lines 


the gases to luminosity high-speed 


of force of the earth's magnetic field, con 


verging toward the magnetic poles 


Detailed cause of the airglow, however 


is not known. It has been suggested that the 


part of the upper atmosphere where it 


originates has many photochemical reac 
they 
of view has led to the 


kitchen” for the 50 


tions that excite the atoms so 


I his 


‘ spre sSIOn 


may 
glow point 
chemical 
to 70 mile high region 


\ more recent idea is that the airglow 


is caused by winds which are thought to be 
at least as strong in the upper atmosphere 
as near the earth’s surface. If this proves to 
be true, then airglow studies may actually 
lead to a knowledge of these winds between 
the earth and interplanetary space 

Dr. Franklin Roach of the Boulder Lab 
leader for the l s 
studies for the IGY 


He and his staff have spent much time the 


oratories 1s project 


program of airglow 
past year in training personnel and equip 


ping 
operation of the American continental chain 


co-operating laboratories to assure 


of stations with identical instrumentation 
and techniques 


Most of the 
that the areas of upper atmosphere unde 


stations are close enough so 
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observation overlap one ariother. For pur 
poses of camparison, one station at another 
longitude is also being equipped at Sydney, 
Australia 

The American continental chain will run 
through Thule, Greenland; College, Alaska 
Resolute Bay, Baker Lake, Churchill, The 
Pas, Saskatoon, Canada; Rapid City, S$. Dak 
Fritz Peak, Colo.; Sacramento Peak, N 
Mex., U. S. A.; Tonanzintla, Mexico; Huan 
cayo, Peru; to San Juan, Argentina. Five of 
these are NBS equipped stations 

Data from the stations will be correlated 
with that supplied by other foreign coun 
tries. Since airglow varies in intensity from 


Analog Com puter 


time to time and from place to place inter 
national co-operation is imperative 

At Boulder Laboratories will be a data 
processing center for analyzing data and 
measuring records on airglow information 
By using IBM equipment, scientists plan to 
have all data processed by July 1959 

Study of the airglow data, especially when 
correlated with other kinds of upper atmos 
phere studies, is expected to give scientists 
information 
perature, and behavior of the upper atmos 


about the composition, tem 


phere which is as much of a mystery now 
as were the oceans before the time of 


Columbus. 


Programmed with Punched Tape 


A TOTALLY NEW 


ries, combining a 


analog computer sé 
digital output-input 
DO/TT) with 


other features designed for automatic oper 


translater system many 


ation and high accuracy, has been produced 
by Berkeley Division, Beckman Instruments 
Iie 

By using a typewriter and punched-tape 
system to set up and check problems, EAS! 
(registered trade mark 11/00 series com 
puters save hours of operating time take 
much of the human element out of com 


puting, and make practical an installation 
of any sive 
The electric system 


typewriter permits 


complete computer control—including pot 
set and electronic function generator setup 
Solutions can be run and rerun automati 
cally with the punched tape 

\s a point by-point check, the typewriter 
first prints the desired address and value 
After the servo-set system nulls, the actual 
address and value set is printed 


Coethcient and amplifier values read out 


CHECKING THE ACTION 
of the new EASE 1100 
takes the hard 
work out of computing 


series 


by eliminating most of 
operations 
needed to set up, check, 
and recheck problems. 
The punched tape input 
does the work instead 


the manual 


of the engineer. 
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on a printer ind can be stored 


for future 
use 

Other new features of the //00 servic in 
clude the patchbay system, complete push 
button monitoring automatic problem 
checking, redesigned servo-set potentiometer 
system, and a highly stable temperature 
controlled oven 

The new computer uses Aircraft-Marine 
shielded, and 


patching system, consisting of molded 


Products’ cellular nsulated 
nyvion 
blocks alternated with interlocking metal 
StL Eps 
Cellular construction of the 
vents terminal-to-terminal leat 
ing can be changed and in pected 
time without disconnecting board powe 
Patch cord 


select implifier tise such as 


integrator, summer, or high gain, keeping 


entire problem on the board, Patch cord 
control of amplifiers eliminate need tor 
disconnecting computer powel hen re 
moving patchboard 


Iwo patch bay ivailabl 


Current Interest 


hole board for a 60-ampliher computer 
Model //32) and a 3,600 hole board for a 
Model 7/33 


Pushbutton monitoring of all amplifiers 


100-amplifier installation 


ind coeficient potentiometers is a standard 
feature. Optional features ticlude pushbut 
ton monitoring of multiplier, function gen 
erator, and resolver outputs; potentiometer 
arms, trunk lines, and power voltages 
Another feature—ton 


pushbutton static 


and integrator problem = checking—insures 
that all patching is correct and all compo 
nents are operating It immediately locates 
cause and location of any erron 


system otlers greates 


Ihe new clutch 


accuracy and reliability woording = to 
Berkeley engineers. In less than 3 seconds 
any one of 100, 10-turn 50-kilohm poten 
tiometers can be set to an accuracy of better 
than O.O1 per cent 

As an alternate system, a new packagin 
technique puts 100 manually adjusted po 


tentiometers at the operators tingertips 


Potentiometers are assembled in vertical 
drawers, mounted side by sice 

All computing resistors and capacitors are 
adjusted to better than 0.005 per cent and 
mounted in 
set at 115 Ff 


than O.8 degree at any point in the oven 


1 temperature-controlled oven 
Temperature varies no more 
\ simple adjustment procediure ising i 
preset time and hold unit, insures that ca 
pacitors can be maintained within tolerance 

The EASE //00 series consists of three 
basic systems with a building 
block 


exact equipment needed for a 


group ot 
components designed to provide the 
pecihe in 
tallation 

Berkeley's EASI 


tircratt on the drawing board 


computer an test-fl 
sirveeabat 
ing actual flight condition 
In Jul 1996, Berketle 
Allison Division, General Motors 


delivered to the 
Corpora 
tion, one of the largest analog computers 
ever assembled This 10-ton mass of elec 


tron equipment rrouped in 4 metal 
cabinets 6 feet high and spanning a ulth 
of nearly 60 feet, is used by the engineers 
With 


solving with 


to simulate jet engines electronically 


the instrument, capable of 


lightning swiftness high-order differential 


equations involved in design work, design 


can picture an engine in action under 


ng conditions before ut has been built 


Among the most promising of Berkel 


ne developments the tiny ferristos 


miniature magnet mnplifier ith re 


designed cireuiti for ine ased speed and 
reduced sive, utilizing a car-old electro 
magnet principle to create a totall ne 
concept of industrial instrumentation. Re 
toughest 


liability the problem electron 


manufacturers tace comes nearer olution 


ith the development of this me compo 


nent These tiny circuit element perform 


most vacuum tube tunction ith the peed 
and precision of electronic muuim tube 
and offer the untailing reliabilit inplieit 
and long service life of clectromagneti 
devices 

Insulated in eno, resit ferristo ire uw 
mune to damage from hock ibration 
moisture, and overload, The Wwe nonaging 


require no filaments, operate at extreme! 


low current and voltage levels. and produce 
little or no heat. The first instruments built 
around ferristors, a dual preset controller 


a long life events-per-unit-time meter 


expected operate tor man Cats 


without service 





Third Dimension 


Modern Housekeeping 


Remote and automatic space control in 
he kitchen is the basic theme of an ad 
smced research project cle eloped recently 
bitithed the RCA Whirlpool Miracle 
Kitchen the xhibit hich is completels 
functional, has been designed to demon 
mechanical kitchen 


trate possible future 


innovations that are in mious stages ol 


Whirlpool-Seeger en 


development in. the 
ineerting and research laboratories 
filtered 


In a potl sir conditioned 


kitchen, illuminated by indirect lighting, a 
ell-propelled serving cart ill detach itself 
from a dishwashing mechanism in the wall, 
move to a dining table deliver complete 
table 1 or receive soiled dishes, then 
return to its nest in the ill to dispose ol 
aste and do the cishe The entire opera 
tion is b prece igned control 
Phe kitchen floor is kept potless by a 
mobile floor cleaner which tunctions auto 
remote control, the 


matically, Dispatched b 


mechanical maid” disappears into a base 
cabinet rece hen the crubbing job is 
dome here it recharges itsell with washing 
agent and water for the next cleaning oper 
ation, It can also be used as a waxer and 
polisher, Both the dishwasher cart and floor 
cleaner are powered by batteries which are 


iutomatically charged when the units are 
n their respective wall niches 

\t the wave of a hand, a retrigerator 
moves down trom a all cabinet to conve 
nient reach-in level, Temperature and hu 
midity are accurately regulated in each com 


partment to provide ideal conditions for 


preservation of various foods, A fruit and 


vevetable storage drawer glides out trom 


i base cabinet, as does a similar freezer 
compartinent 

Beverages may be stored at proper serving 
temperatures in bottles or in bulk, Hot on 
cold liquids may be dispensed from bulk 
torage compartments into a drinking glass 
on contact with an automatic tap. An in 
exhaustible supply of clear ice, in any size 
from large cubes to fine powder, is dispensed 
in the same manner 

Located at work 


appropriate centers 


throughout the kitchen, these refrigerated 


compartments are frost-free One central 


cooling unit, a method called piped cold 
cryves ' 

Other operations which take place auto 
matically at the wave of a hand incluce 
food storage shelves that are lowered from 
wall cabinets to an accessible level, a utensil 
storage drawer that glides open, a drop 
down storage rack for drinking glasses, and 
a self-cleaning mixing unit which will drop 
from wall cabinet storage to counter and 
mix, blend, grind, or shred foods at selected 
speed and duration, Part of this unit is re 
movable for use as a portable, self-powered 
mixer 

Meal preparation is simplified by self 
cleaning, automatic cooking facilities. An 
oven with automatically controlled time and 
clectronic energy descends to counter level 
for easy accessibility and rises again for 
ultratast cooking. A menu selection control 
at the planning center activates a completely 
sutomatic meal maker which moves sé 
lected prepared foods from cold storage to 


compartments for cooling, warming, or cook 
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Whirlpool-Seeger Cort 


CABINETS, accented by colorful panels, stand several inches off the floor for easy cleaning of 
kitchen, Remote control floor cleaner (left foreground) disappears into its base cabinet. Lighting 
ranges from white to blue to pink, or any combination of the three. Light is diffused by an 
arched ceiling and soffits of translucent vinyl. Both lighting and floor cleaner are operated from 
the freestanding planning center (left) which also contains touch controls for audio and visual 
communication, food selection, recipe selection, an automatic meal maker, and a mobile combina- 


tion dishwasher-serving cart. 


ing. In addition, there is an electronic grill 
for broiling meats and vegetables 

Usable also as work surface or dining bat 
a surface cooking range has a number of 
tiny disks which will release energy on con 
tact with specially designed utensils. ‘The 
cooking serving utensils are constructed so 
that the exterior remains cool while the 
food heats, An electronic fan and air purifier 
system draws grease, odor, and moisture 
from the aw through ventilating slots lo 


cated behind each thermostatically con 
trolled contact unit 

The semicircular range wraps around the 
back of a center 
which is the heart and brain of the RCA 
Whirlpool Miracle Kitchen, On it are touch 


controls for audio and visual communica 


freestanding planning 


tion, food selection, recipe selection, the 
dishwasher cart, the floor cleaner 
At the plan 


ning center, a rotating TV monitor 


mobile 
and the automatic meal maker 
visible 
from any point in the room, shows at a 
glance activity at the front door, nursery, 
game room, or any other location about the 
house. A standard television broadcast may 
also be received on this screen 
Other kitchen 


color projection of recipes on the wall, a 


features of the include 
large wall projection surface for color tele 
Vision reception, an inventory panel that 
shows exact status of food on hand and 
would advise the grocer of shortages, and 
a canned food dispenser which will deliver 
a can mtlact of open it automatically, re 


lease the contents and destroy the can 


Elevator sinks are custom-adjusted to the 


height of the user, Temperature and flow 


of water are controlled by 


Of Current Interest 


push-buttons, 


When not in use, the two sinks may be con 
cealed under movable counter-top panels 
In an adjoining laundry area ts a new 
combination washer-dryer that washes up to 
10 pounds of clothes out of water by giving 
the clothes a shower instead of a bath. The 
wash cycle utilizes only three gallons of 
water plus that absorbed by the clothes 


Autotransformers for 
Bonneville Power Administration 


The last of six single-phase autotrans 
formers, largest ever built, was shipped re 
cently from the power transformer depart 
ment of the General Electric Company (GE) 
it Pittsfield, Mass 

Each of the big units, rated 200,000 kva 
and weighing 205 tons, was built with a 
one-piece tank and transported upright (see 
cover photograph). They will be used to 


step the voltage up and down between 
$45,000 and 230,000 volts on the Bonneville 
Administration (BPA) system in the 


Pacific Northwest states 


Power 


Autotransformers change voltage without 
electrically isolating the incoming and out 
going electrical circuits, because part of the 
single winding is common to both. They 
generally cost less than conventional power 
transformers with separate, insulated wind 
ings 

Their use at high transmission voltages, 
with attendant savings to utilities, has been 
made possible by recent research findings 
in insulation and protection against over 
Ihyrite (registered trade mark) 
resistors, pioneered by GE 


currents 


help protect the 
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autotransformers from high voltage light 
ning and switching surges. Thyrite is a spe 
cial material which acts as an insulator 
under normal operating conditions But be 
comes a conductor when voltage exceeds a 
predetermined value 

The BPA autotransformers were designed 
with the aid of a card program calculator 
and an electromagnetic model to help de 
termine the best arrangement of core steel 
copper windings, insulating, and cooling 
elements 

Fach autotransformer is cooled by its 
insulating oil, which circulates by convec 
tion through external radiators. Two banks 
of fans blow air through the radiators to 


increase the cooling capacity 


Focus on the 


Figure of the Earth 


Aircraft flying faster than sound and 
guided missiles that must be launched and 
controlled with great precision have greatly 
increased the need for exact information on 
our world. As the amount of this informa 
tion increases, new problems arise in mak 
ing it quickly and easily available upon 
demand. Geodesy, the science of measuring 
and delineating the earth's surface together 
with its size and shape, is called upon to 
give the necessary precision 

Necessity, in this as in other fields, is a 
strong incentive for research. Because of 
current developments in commercial and 
military fields, the study of the exact size 
and shape of the earth is being more ac 
tively pursued than ever before. One of 
the key centers of this research is The Ohio 
State University 

Geodesy began to receive special atten 
tion at Ohio state about 30 years ago. This 
interest was sparked by E. F. Coddington 
professor of civil engineering whose attain 
ments included a doctorate in astronomy 
and teaching experience in mathematics 
and mechanics 

Following World War Il—in which maps 
were a very vital element in global military 
planning—emphasis on teaching and re 
search in earth measurement increased 
Special recognition was given with the es 
tablishment of the University’s Mapping 
and Charting Research Laboratory, and the 
Institute of Geodesy, Photogrammetry and 
Cartography 

As is known, the earth is not quite a 
perfect sphere but rather a spheroid, bulged 
out at the equator by the centrifugal force 
of rotation and flattened at the two poles 
However, there are numerous other re 
gional irregularities which the geodist re 
fers to as “undulations Locating and 
charting any place with great exactness and 
accuracy requires determination of these 
wrinkles on our geoid—to use the scientific 
name for the idealized sea-level surface 
without mountains and other elevations and 
depressions 

Gravity, the pull that makes unsupported 
bodies fall, is used in determining these 
irregularities. Its pregise measurement, with 
computation of variations trom theoretical 
values, is a world-wide project. In addition 
to the Ohio State Institute, there are or 
ganizations in Paris, France; Helsinki, Fin 
land: and Moscow U.S.S.R, 
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Measurements are received from Govern 


ment surveys oil companies gravimetric 
data are used in prospecting for petroleum), 
and other sources. Some of these are made 
on land, others at sea—especially beneath 
its surtace in submarines ol directly on 
the shallower ocean floors. The information 
thus compiled is reduced to standard val 
ues that can be shown on maps as vari 
ations or anomalies from the computed oF 
theoretical figures for those locations. They 
are given in milligals, i.e., thousandths of a 
val, which is the unit of gravitational ac 
celeration named tor Galileo 

There are still many unmeasured local 
ities, particularly at the little traveled parts 
of the oceans, but they are gradually being 
surveyed to complete the world-wide net 
work of gravimetric measurements. Addi 
tional work in this field is part of the pro 
gram for the International Geophysical 
Year (IGY) beginning in July 1957, This 
definitely is a long-range project, inasmuch 
as there will always be need for additional 
ind more precise gravity data 

Radar is thought to be one of the pos 
sible methods applicable. In many places, 
particularly over water where tape cannot 
be used, electronic methods will be utilized 
to give measurements that are much more 
accurate than any now available. However 
for relatively short distances on land, tradi 
tional optical and mechanical methods with 
modern refinements in the instruments re 
main satisfactory. Modern geodesy involves 
a complex mingling of old and new meth 
ods. Electromagnetic and electronic devices 
will supplement rather than supplant the 
odolites in carrying lines and triangulation 
systems across the country Instruments 
known as geodimeters are coming into ex 
tensive use for running traverse lines. They 
use electronic controls and modulated light 
waves, weigh 20 to 50 pounds, and are 
mounted on tripods 

Sun, moon, and stars observations still 
will be necessary in order to “tie points 
on the earth’s surface to the poles, the 
equator, and the prime meridian at Green 
wich, England. Earth's familiar satellite 
the moon, is expected to be supplemented 
during the IGY by man-made satellites that 
will be launched under Operation Van 
guard. These will be equipped to send back 
radio signals from which their initial prog 
ress can be tracked. They will also be ob 
served photographically and visually from 
observation stations located all the way 
around the world 

In order to realize the potential scientific 
value of the satellite, it is essential that its 
launching be carefully planned, and that 
enough observations be obtained at differ 
ent times and places to permit rapid and 
accurate computation of its orbit The 
height at which it moves is a critical factor, 
too. At 100 miles above the earth, the air 
drag will limit its life to about an hour 
At 200 miles away, it may last for about two 
weeks. At a distance of 300 miles away from 
the earth’s surface, there is a possibility 
that it may last approximately a year 

An impressive array of scientific talents 
is being directed toward developing wavs 
of locating places on the earth with greater 
and greater precision, and of showing these 
locations on maps in such a iy that they 
may be useful in navigation at supersonic 


speeds. 
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Future Meetings of 
Other Societies 


American Institute of Chemical Engineers, 
March 3-6, Greenbrier Hotel, White Sul 
phur Springs, W. Va 


K 


National Biophysics Conference, March 
1-6, Columbus, Ohio 


High Speed Computers Conference 
March 5-8, Louisiana State University 
Baton Rouge, La 


PMI, Annual Spring lechnical Meet 
ing, March 6-8, Hotel Carter, Cleveland 
Ohio 


National Electrical Manufacturers Asso 
ciation, Annual Meeting, March tt-l4 
Fdgewater Beach Hotel, Chicago, Hil 


American Society of Mechanical Engi 
neers, Meetings 


Gas Turbine Power Conference, March 
Sheraton-Cadillac Hotel, De 
troit, Mich 


Engineering Vanagement Conference 
March 27-28, William Penn Hotel 
Pittsburgh, Pa 


Instrument and Regulat 
April 7-10, Northwestern 
Chicago, I 


Spring Meeting, April 8-10, Dinkler 
lutwiler Hotel, Birmingham, Ala 


International Atomic Exposition, March 
11-15, Architects Building, Philadelphia 
Pa 


Society of American Military Engineers, 
trd Military—Industrial Conference March 
14-16, Conrad Hilton Hotel, Chicago 
Hil 


Nuclear Studies Medical Division Sem 
inar No. 1, March 18-19, Oak Ridge In 
stitute, Oak Ridge Tenn 


IRE, Radio Engineering Show, March 
18-21 New York Coliseum, New York 
N. ¥ 


American Society of Tool Engineers 
Silver Anniversary Annual Meeting 
March 25-27 Shamrock Hilton Hotel 
Houston, lex 


American Society for Metals, 10th West 
ern Metal Exposition and Congress 
March 25-29, Pan-Pacific Auditorium and 
Ambassador Hotel, Los Angeles, Calif 


19th Annual American Power Confer 
ence, joint meeting of 14 universities 
and 9 technical societies, sponsored by 
Illinois Institute of Technology, March 
27-29, Hotel Sherman, Chicago, I 


Radiation Effects on Materials, joint 
Office of Naval Research Navy Dept 
Glenn I Martin Co md johns Hop 
kins University colloquium, March 27-29 
Shiver Hall, Johns Hopkin 

Baltimore, Mad 


Society of Plastics Engin 8, Regional 
Lechnical Conference Plastics for 


Building April 3, New York, N. ¥ 


Air-Conditioning and Refrigeration Inati 
tute, Government-Industry Symposium 
April 3-5, Commerce Department Audi 


torium, Washington, D. ¢ 


Refrigeration Service Engineers Society 
Fducational Forum, April 5-7, Sheraton 
Palace Hotel, San Francisco, Calif 


Gas Appliance Manufacturers Association 
Annual Meeting, April 8-10, Greenbrier 
Hotel, White Sulphur Spring W. Va 


American Welding Society, Annual Spring 
Mecting April 8-12 Annual Welding 
Show, April 9-11, Philadelphia, Pa 


Electrical Engineers (ASEE) Exhibition 
Lid., Sixth Exhibition, April 9-15, Earl 
Court, London, England 











Missile-Launching Ship 


Commissioned by U.S. 


Phik t 8. NAVY 
loi pa Island 


experimental ship USss 
forerunner of a fleet of 


powered ballistic missile - launching 


submarine 


New 


was 


York 


both surface and 


tne honed 


recently at the 
sal Shipyard 

converted 
Compa 


fantastic array of 


inariner-class cargo vessel, the 


Island iw being equipped with “the 
mstru 
Navy 


to speed evaluation of 


pinenst navigation 


nents ever assembled in a ship thie 
idl, Its mission is 
midocean navi 


a inertial aids for precise 


sation and to expedite launching of the 


bleet Missile 


he to it il-weather 


Sallistu 
ill-latitude, day 


night capability is the ship mertial 


tem SINS Thi tem, 


USS COMPASS ISLAND (EAG-153)——the U. § 


Navy 


trackers, is a 
Special 
Projects Othce of the Bureau of Ordnance 


which also includes celestial 


new development of the Navy's 
ind Sperry Gyroscope Company, It is based 
on fundamental investigations and research 
performed for the Navy by Dr. C. 8, Draper 
ot the Massa 


and 


Instrumentation Laboratory 


chusetts Institute of lechnology was 


further developed for manufacture by 


Marine 


termines ship position 


Sperry’s Division. The system ce 
(latitude and longi 
tude), true North, and the ship's speed 
over ground 

“We 
missile 
of the 


sistant Secretary of the 


knot the ballistic trajectory ou 
know the location 
Garrison Norton, As 


Navy for Air, at the 


will follow we 


target said 


Official Photograph U.S 


Gyroscope PI Department Ph 


Navy's experimental navigational ship—will be 


one of the most comfortable riding ships in the Navy. She has the best automatic steering avail- 


able, and in addition has activated fins for 


roll-stabilization. Retraction of both fins when not 


needed is accomplished by folding them back into recesses in the hull, Through modern com- 
puter techniques, minute power of the sensing instruments is multiplied 24-million times to ob- 


tain exact antiroll 
develop ‘‘lift 


the fin's tilt or “angle of attack 


forces of precision magnitude and timing 
either up or down, to counter the ship's roll 
relative to the direction of water flow. 


The fins, 
The amount of lift depends upen 


moving in the water, 


Of Current Interest 


‘But 


loca 


commissioning of the Compass Island 
to achieve success we must know the 
tion of our launching point to a degree of 
accuracy never hitherto attained at sea. The 
navigation resembles a 


dome on the towel 


small observatory, which is exactly what it 


is The telescope requires no observer 
where the human eye would normally play 
its part we find instead a photoelectric cell, 
so sensitive that stars become visible in 
daylight 

He went on to say that the telescope sits 
on a stabilized platform which will remain 
level, regardless of rolling and 
The 


automatically align itself upon a star, and 


precisely 


pitching of the ship. telescope will 
the operator will be able to read the bear 
ing and elevation angle to greater accuracy 
than a navigator could achieve with a sex 
tant 


The 


tories are mounted on a 67-ton navigational 


miniature astronomical observa 


tower located just forward of the ship's 
superstructure 
structure isolated from ship flexures, to give 
fixed reference planes from which to make 


The 


measuring angle are as accurate 


This tower provides a rigid 


celestial computations instruments 


used fon 
world’s finest 


as those possessed by the 


astronomical observatory. 

This is the beginning of tests in this ship 
with new tracking devices which will be 
able to see the sun, moon, and a few special 
stars known as radio stars, by detecting the 
heavenly 


then be 


signals given off by these 
Celestial 
possible even when the sky is entirely co 


It is expected that this 


radio 


bodies navigation will 


ered with clouds 


ship will be able to locate its position by 
taking radar ranges on the moon. 


The 
stalled in the Compass Island, will aid not 


new navigational system now in 
only missile ships, but eventually may help 
bring about 


field of car 


all types of ships. It also may 


revolutionary changes in the 
tography 

The Compass Island will roll less than 
one-tenth as much as her sister ships in the 
same seaway because of her Sperry Gyrofin 
(registered trade mark) stabilizers 
This 


passengel ships, is of extreme Importance to 


ship 
stabilization, currently in use for 
the launching of missiles. While sister ships 
may be rolling 15 degrees, the Compass Is 
will roll 
This is accomplished by 


land about a degree and a half 


underwater fins 


one on each side of the vessel, approxi 


mately midway between bow and _ stern 


Action of the fins is automatically con 


trolled from the bridge by instruments 


which measure roll rate, roll angle, and roll 


acceleration, From instrument data, Gyrofin 


continuously computes the proper stabiliz 


ing moment and by its unique lift con 
trol feature assures accurate application of 
the stabilizing moment to the ship. These 
compact sensors then transmit, through mag 
the required antiroll sig 


netic amplifiers 


actuators which directly 
shaft. The 
retracted into recesses in the hull 

At the commissioning of the 
captain, Cdr. Dare that 


happened to be the I8Ist Anniversary of the 


nals to hydraulic 


operate each fin fins may be 
ship, its 
remarked the date 
commissioning of the first ship in the U.S 
Navy 


converted 


Phat ship, by coincidence, also was a 
commis 


John 


merchantman. It 


December 3, 1775, by Lt 


Was 
sioned on 


Paul Jones 
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Covet Not Thy 
Neighbor's Draftsman—<Act! 


PHERE ARE commandments by which men 
live that say Thou shalt not steal,” and 
Thou shalt not covet thy neighbor's wife 
nor his man-servant, nor his maid-servant, 
nor his ass, nor anything that is his 
Should this latter commandment perhaps 
include “nor his draftsman? 

It seems rather sad that men of industry 
should even have this thought come to 


mind. However, there is reason for such 
thoughts, and more than 250 representa 
tives from industry, education, and Gov 
ernment in the Delaware Valley area met at 
an all-day session to discuss openly and 
reach realistic conclusion toward alleviat 
ing the reason for thinking in this vein 
one of the nation’s most serious least 
discussed manpower shortages, the lack of 
qualified design and drafting personnel 
The delegates mei to initiate concrete 
steps for solving the problem at the Design 
ind Drafting Workshop sponsored by the 
Design and Drafting Council of the Dela 
ware Valley on November 17, 1956, in the 


Paoli, Pa 
The Design and Drafting Council came 


Surroughs Research Center 


into being in a very informal manner; in a 
manner not uncommon to the American 
tradition of climinating problems through 
intergroup understanding and co-operation 
Several representative executives met at one 
ol their many meetings, and the conversa 
tion took a natural turn toward hop 
talk” and the expression of their problem 
It evolved that there was one problem in 
common—the lack of necessary engineering 
support peopl The discussion of the prob 
lem then became more intensified ind 


gradually grew into the suggestion that 


perhaps, by joint action on the part of 


industry, something concrete could be ae 


complished This contemplation of joint 


action was further expanded to include 


representatives of education technically 


concerned local Government agencic and 
this active con 


civic associations From 


versation evolved the steering committee 
olf the Desien and Drafting Council of the 
Delaware Valle and in place of discus 
sion, positive-action-—the first step of an 


intelligent approach toward local solution 


ol a nationwide problem 
Ihe primary aims of the Council are 

to point up the significance of the man 

power shortage in the fields of design and 


drafting; to stimulate the concerted 


action 
of industrial, educational, and communal 
leaders in taking steps to offset the prob 
lem fo alr inh a posite realistic manner 
current ce sign and drafting personnel and 
technical problems; and to make trong 


positive co-operative-action” recommenda 


tions im everal directions 


l [he encouragement of youth to entes 


the design and drafting professions. This 


vould include aid to educator 1 the torm 


of curriculum assistance where there s a 


need 
2. The increase and improvement of in 
training tor draftin 


dustrial supervisors 


and design and drafting 


}. Improvements relative to employment 


personne i 
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practices in recruiting design-drafting pet 
sonnel 

}. Clarification and ultimate uniformity 
of classification and qualification require 
ment tactors for design and draltting per 


sonnel 


} R Chappell 
retary of Labor 


special assistant to Sec 
Mitchell, in his keynote 


address to the Workshop delegates, said 


that only through advances in ou 


educational systems and our training pro 
grams—on the job, in our schools, and in 


our skill-development techniques—can we 


effectively meet the threat of our technical 


manpower shortage as it exists today, and 


as we anticipate it will exist in the future 
Mr. Ch ippell further informed the rep 
resentatives of the national objectives ot a 


Department of Labor program aimed at 


the development of skills for creation of an 


effective workforce which at present i 


greatly lacking in adequate numbers of 


qualified engineering support personnel 


This program is, in essence 1) finding 


the facts and informing the nation about 


) 


the need tor trained people helping 


people select, prepare for, and obtain the 


right jobs; and }) the promotion of more 


idequate training program throughout 


the economy. He also stressed the fact that 


there Ss an important new dimension in 


today’s technical iInanpowe problem 


qu lity 
Although the need tor engineers ha 


been widely publicized, little attention ha 


been focused on the diminishing supply of 


second echelon” personnel, This second 
echelon in the world of technology ts com 
posed ot the drattsmen designers and 
technicians urgently needed to hill the sup 
port jobs currently done by engineers. The 
meteoric speed at which our technology ts 
expanding has created an indisputable ce 
mand for release of 
neering 


The seriousness of this 


cngineers tor engi 


contemporary 
problem is clearly set forth in the words 
ot Dr. R. I 


University and honorary chairman of the 


Johnson, president of Temple 


Council These highly skilled second ech 
clon technicians, although freque ithy under 
valued, form the backbone of today’s tech 
nological gains, and unless the current and 
projected shortage of skilled designers and 
draftsmen is alleviated, the present ineth 
cient utilization of oul crentitn Manpower 
will grow 

1. W. Hopper, executive vice-president of 
Day & Zimmerman, Inc., told the delegates 
whale mtroducing the speakers at the con 


clave that it has been estimates 


s Philadelphia, Pa 


that “the cost of advertising tor dralismen 


industrial center such 
ind» designers has: amounted to almost 
$25,000 per weeb This fiwure 1 duplicated 


n most other metropolitan area where 
there is a heavy concentration of technical 


Week alter week this 
spent in a great effort to find 


personnel tremen 
dous sum i 
drafting talent. This money is spent, not in 
educational endeavor or for developing 
uch talent, Sut in enticin experienced 
personnel into the told of individual on 
mization I inne has proved that this 
ipparently is not the answer, or an effec 
tive approach to solution of the over-all 


proble m 


PANEL DISCUSSION GROUP concerned with industrial recruitment practice, is shown in session 
The panel members are (left to right): Mr. G. Keller, General Electric Co.; Mr. A. Waltrich, Ma- 


chine and Tool Designing Co.; Mr 
Division, Moderator; Mr. J. M. Vincombe, Jjr., 


Ot Current Inteve / 


W. Callaghan, Minneapolis-Honeywell, Brown Instrument 
Radio Corporation of America 





\ more tormidable apy ‘ to ultimate 


olution ot the woblem A dehcvene in 


wiequate num 0 it "iy upport 


technical personne) ryested at the 


first meeting of Stecring Com 


nittee on ful ) Phi uggestior 


embraced publs 1 common prob 


lem ustiall kept confines of in 


dividual organization } as born the 


Annual { i ting Work 


hearing the principal aad 


Chappell and | Bh. Doab 


prommen *hiladeiphiia attorne ind rep 


eseutative « the Philadelphia Chamber ot 


Commerc he delegate attended tour 


panel discussion hick resulted in post 


j 


trive-action recommendation designed for 


nimedate partial Olution and ultimate 


complete solution to the engineering sup 
port personnel shortage I he specific panel 
ere 1) education encouragement and 


curriculum assistance ,) industry training 


needs and practice 4) industrial recruit 


ment practice ind #1) uniform position 


title mid classification 


I hie pecit ubjects under discussion in 


the panels included such considerations as 


pre-industs training in the schools, the 
place of training in the design and drafting 
field specialized training for upgrading 
the means by which training programs can 
tM old to management the true me ining 
of industrial traming, training for dratting 
LPCrVisor and specialized training tor 
ork peculiar to operations, The delegates 
ilo considered such points as the use of 
outside sources ol 


ayenc i manpower 


current recruiting practices and problems 


the benefits of contract enginecring ser 
we technique ol recruiting technical and 
ubprofessional personnel, the importance 
of realistic job Classifications and = deserip 
tion and the personnel department role 
in classification uniformity 

As a result of industry's leaders meeting 
under one root to roll up their sleeves 
ind state their problems uninhibitedly, the 
problems were aired realistically ind on 


in industry-wide basis, rather than in the 


narrow confines of an individual operation 


or fiom Ihe Workshop pointedly showed 
inunagement that all the fields of engineer 
acronautical 


ny electrical mechanical 


ind others—share a common problem, bua 
den, and obligation, It further provided an 
Opportunity for industry to voice OP INons 
id recommendations aimed at alleviating 
thre Chnyginecriing support personnel shortage 

\ in expedient, it was recommended 
that a joint committee of industrial and 
Government personnel be tormed to consult 
ith educators on matters relative to cul 
riculum., It was also pointed out that the 
ultimate results of this acthon must be ac 


complished through recognition of — the 


young men and women who successfully 


complete the courses The most ellective 


recognition, wt was decided, would be the 
which means that 


hiring of the students 


industry must modify their emphasis on 


ecking only experienced personnel 
In contrast to the encouragement of 
students, it was suggested that over -age 
personnel with years of experience in the 
helds of design and drafting be encouraged 
cratting utilize 


to re-enter the room, o1 


their specialized board ex perience in 


teaching these fields in the public schools 
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It was felt that this could be accomplished 


by alerting the “40-Plus Clubs” and engi 


neering societies of the urgency of the 
situation, and making them aware ol the 


opportunities available 


Betameter Controls 


Tire Fabric Calendering 


Recent achievements in the field of auto 
mation and radiation gauging have pro 


duced a me 


control concept tor the rub 
ber imdustrs 

Ihe Betametes t machine vhich util 
17¢ radiation from a radioactive source as 
allows 


primary control mechanism, now 


extreme! accurate control of tire tabri« 


calendering operation, The device permits 
idherence to close tolerances in the pro 
duction of rubber sheet, resulting in more 
uniform tire fabric-and better tires—at no 
increase in Cost 

I he Betameter 
Products, Buffalo, N.Y., is in use at the Los 
\nyeles, Cali 


and Rubber Company. The unit 


produced by Isotope 
plant of the Goodyear ‘Tire 
which has 
been in operation for a number of months 
has been acclaimed as a revolutionary de 
clopment ol rubber process control 

It consists basically of a radiation source 
and detector which translates radiation en 
ergy from the source into an electric signal 
When material is placed between the source 
ind detector, a portion of the radiation is 


interrupted in direct proportion to the 


mass of the material. The Betameter can 


then be calibrated in terms of any units 
of weight over unit area desired 
Response of the new gauge is extremely 


rapid, enabling use of automatic process 


control, Primary advantage is that at no 
time does any element of the machine con 
tact material being measured, Hand sam 


ples and other destructive and = time-con 
suming control methods are now obsolete, 
In the case of rubber, being easily deform 
ible, noncontacting gauging is particularly 
because 


valuable contacting gauges would 


compress the stock, giving a false reading 


Advanced methods of electronic design 
incorporating principles of “null balance 
permit: simplified construction and highly 
accurate and stable measurement. In addi 
tion, the unit) automatically compensates 
for variations in ambient temperature pres 
sure, and decay of the radioactive source 
Periodically, the unit is automatically self 
standardized to further insure accurate and 
reliable control 

Iwo twin sets of measuring elements are 
installed on the pass line, one set after 
each ot the calenders. In this way, the sheet 
is measured after coating one side of the 
fabric and again after coating the opposite 
sic I he 


and control the 


Betameter, thus, can determine 
thickness of coating on 
either sick 

kach measuring element of the twin set 
is located on oppesite sides of the 60-inch 
web giving two control positions at each 
location, thereby insuring 


more accurate 


and uniform production, The measuring 


elements have a dual source incorporating 
a l2-inch disthibuted source or a 14-inch 
point source, Either can be activated by 
the use of an automatic shutter. The dis 


tributed source is used for control inasmuch 


Of Current Interest 


as it samples a larger area to average the 
point variation in cord distribution. 

Many other safety provisions are incor- 
porated to prevent damage to the calender 
or the product. An excess error device locks 
out automatic control in the event of ex- 
cessive deviation from specification in the 
event of a process failure 

fo provide definite correlation between 
length of record chart and fabric produc 
tion, the chart is directly synchronized to 
the fabric speed by a selsyn motor inter 
lock. In this fashion the chart moves one 
every 100 yards olf 


inch tor product. To 


provide time correlation when analyzing 


charts, date and time are automatically 
stamped on the chart every 15 minutes 

fo assist the operator in establishing new 
specifications and in setting and controlling 
the calender stack manually, exact position 
of the calender rolls is indicated on the 
control console 

The Betameter, even though using a pow- 
erful radiation source, is adequately pro 
tected and shielded so that at no time does 
it constitute a hazard to the operator. If 
at any time, the power should fail or it is 
desired to perform mechanical work on the 
unit, an automatic shutter will isolate the 
Betameter rays have 


radioactive source 


absolutely no effect on rubber nor does the 


rubber assume any residual radioactivity 


Self-Controlled 
Reactor Shuts Itself Off 


The “self-controlled” ability of an atomic 
energy research reactor to shut itself off if 
abnormal operating conditions occur has 
been demonstrated in tests conducted by 
Atomics International, a division of North 
American Aviation, In¢ 

Ihe tests have been made with a 50-kw 
solution type, or “water boiler research 
reactor specially constructed for the work 
it the company’s Santa Susana Mountams 
field laboratory, about 30 miles northwest 
of Los Angeles, Calif 
KEWB (kinetic experiment for water boiler 


\tomik 


The program, called 


reactors), is being conducted for the 
(AEC) 

KEWB program is to 
study the detailed operating characteristics 


nergy Commission 
The object of the 


of the solution type reactor, one in which 
the nuclear fuel is contained in a water 
solution 

Studies 
tailed physical qualities which cause the 


include demonstration of  de- 
reactor to shut itself off if it is subjected 
to abnormal or unusual operating condi- 


tious This automatic shut-down charac 


teristic, inherent in the solution type reac 
tor, is due to temperature increases and 
formation of gas bubbles in the reactor fuel 
termination of the 


which results in the 


atomic fission process. Studies are also be 
ing conducted to determine the best reactor 
operating methods from the standpoint of 
general efhciency 

Atomics International has built several 
solution type reactors now operating in the 
United States. Reactors of this type are now 
being constructed by the company for in 


West 


This reactor type is particularly 


stallation in Germany, Japan, and 
Denmark 
suitable for nuclear radiation studies and 
applications to the medical, industrial, and 


research fields 
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Power Engineering Revolution 
Forecast at New York Exposition 


Forecasts of an impending revolution in 
world were strongly im 
National 


Exposition of Power and Mechanical Engi 


the mechanical 


pressed on visitors at the 22nd 


necring in the New York Coliseum, New 
York, N. % 
the auspices of The 
Mechanical Engineers 


organization's annual meeting 


November 26-30, held undet 
American Society of 
concurrent with the 
Widespread 
interest in the exhibits attracted a large 
attendance estimated at 30,000 visitors tor 
the week, from all ws: of industi and 
COTNIMNCTCE 
Ihe most 


IMIpPressive display in the 


well-rounded exhibition were models of 


atomic powel Stations whose construction 


closely impends. The most spectacular were 


those of guided 


missiles, heralding the im 
pact of rocket engities on commercial Hight 
Ihe most significant were exhibits of ma 
terials 


tructures component that 


indicated = the which manutiac 


turer 0 powel equipment md pro 
duction machinery il not onl | 
out into new fields, but also soarin 
and higher standard i ntional prod 
uct design 

One aspect of the upsurge in rese arch 
and development that the exposition fore 
cast 1s the tremendous investment that 1 
goiny into experiment il and production la 
cilities, all of which consume powel and 
demand increased power production. This 
demand is rapidly bein satishied by the 


consumer industries themselves, and even 
more extensively by the public utilities 

sy 1957 a $100 million generating station 
vill be ready tor the network of 

ys Public Service Electri (sas 
scale model ot vi at the exposition 
This station wi lj the peculiar rivan 
tage that while “ bu oil trom 
finery close by, it will also sell 
used in refining the oil 

Private industry 
in new and projected plants 
nanced conventionally in part, but also 
often by joint participation. The 134,000 
kw pressurized wate! 
Yankee 
model of which was shown), is the project 
of 12 public 
blanket the New England State 


tally, the 


itomic reactot plant 


of the Atomic Electric Co ' 


utilities whose power lines 
Inciden 
Yankee will be the first atomic 
power plant to use fuel elements of stain 
less steel containing slightly enriched ura 
nium 

An important segment of the expansion 
among the engineering industries will pro 
duce components and equipment tor atomic 
plants, missile power, and more extensively 
than heretofore for aircraft. Even the fis 
sionable fuel and solid propellants for 


atomic plants and missiles, respectively 


come from manufacturing plants, instead 
of being mined or pumped out of the earth 
like the traditional fuels. There were sev 
eral exhibits in both classifications at the 
Coliseum 

\ number of remarkable new designs 
have been created to serve prosaic purposes 
such as pumping—for the new industrial 
needs. A “coolant” pump to circulate so 
dium and other molten metals at tempera 
tures up to 1,600 F and flow rates as high 
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as » (HM) gpm gallons pel minute Was OC 


ol the astonishing developments hhict 


the exposition uncovered \nothe as a 
coolant pump designed to circulate 18,500 
gpm of water at 580 I This is more than 
twice the 


temperature of boiling water 


Within recent memory boiling water could 


j 


be pumped because it would evaporate! 


I he canned or hermeticall waled 
pump, of which the foregoing are example 
often having but one moving part—has 
come ahead rapidly in all applications. One 
re model this vear has been developed le 
hard-to pump liquids whether hazardou 


corrosive, volatile, or hot. Its construction 


eliminates packing and seals ina 
be operated with practically no 
maintenance Several other me 
this type ere also on vic 

One the innovation 
new magnesium alloy tor 


j 


vated temperature condition 


ible in sheet plate, extrusions inal 
castin High-resistance alloys in the 
required to mect revolutionat 


exhibited at mother boo 


a practical demonstration 
" remarkable properti 
\luminum tubes and = tube heet mia 
replace admiralty metal in surface con 


! 


dense ind several other application 


steam if joint toclie 1) t produce 
the metal, an equipment manulacturer 
everal utility companies conti 
it was disclosed at one of the es ) \d 
vantage would lie in cost-saving plus the 
Freatct resistance an othe titania mie 
to ammonia, carbon 
sultict 

Another large cement olf 
played electric motors and ! Lon 
This field iN d between motor manu 
i 


facturers wh 1 part produce reared 


power! units for VATIONS ipplie ions mad 


manutacturers ol transmissions ! 
olfler motorized reduction geai lhe 1 


A LOTISIVE clection otf units, man 


have been designed to 


pecific needs of machine-tool ad 
merous belted variable-speed drive 
is one all-metal speed iriator 
played 

\ maker of synchronous motors in sizes 
between clock types and fractional horse 
power ratings offered one model for laundry 
timers depth finders, heating controls, in 
tegrators, time switches, chart and poten 
tiometer drives. Another had a line of to 
tally enclosed, blower-cooled rapid revers 
ing motors, as well as a constant cutting 
peed drive and a packaged all-electric a-« 
adjustable-speed drive 

Among the more significant ispects of 
the exposition was the evidence of contin 
ued growth in the market for package boil 
ers, indicated both by the number of exhib 
itors in that line and their more extensive 
offerings. The array included several ex 
ceptional designs, such as the electric im 
mersion type boiler, which first appeared 
at the Power Show a number of years ago 
as a piece of laboratory equipment, but is 
now offered in a variety of portable and 
stationary applications; and a return-fiow 
boiler with internally finned tubes for ac 
celerated heat transfe1 

For applications requiring wide swing 
in steam demand, the smaller package units 


ire often installed in batteries of several 
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units for step-by-step ON-OFF operator 


under tull load. Automatic contret simp! 


fies this method of operation. A recent «te 


velopment in package boilers ts the panel 


ived control, permitting remote operation 


of the small steam plant 


An unusual development is the 


ipplica 


tion of the package concept to a Si alle 


coal/oil convertible boiler which i 


pable of being broken down into 


units tor shipment and = installation 


otherwise carries out the idea ot the 


pletely equipped and home-plant 


unit 


Measuring devices and control equipmen 


for pressure temperature, liquid tlow lig 


uid level nd other ipphications were 


hown im the tull range mal iriet chat 


acteristic of the exposition. One manutac 


pplication of the module principle 
en and mounting of mintature 


t ittracted attention 


nterchangeability I hie syste i 


rdaptlante to the comtrol regulation anal 


of an entire steam plant of 


processin sCOCEULCTICE 


I hve eouprehensive cdispla ot material 


handing equipment included among other 


te pre Cntations 1 conveyor imtuated 


i revolving lead scre hich ha TH 


| 


acvahitage ma in mt) tractor 


remote radio control \ permit 


le oper ) handle the loadin 


entire rail \ companion unit 


in electronically controlled tractor that 


l, started topped automatically 


stcecics 
tape laid on the floor 
nierest centered in the 


High peculative 
by the research department of one 


imulated f 


of the oil companies of a 


piston gas turbine hich appears 


adaptable to the stomobile ha 
comparable test ult mad 3 imilar to 
engine j tal manttiactutet 


ne ive 


Induction Motor for 


Small Gas-Engine Starting 

\ new high-torque a-c induction motor 
for instant electric starting of small gaso 
line-engine equipment suct is lawn mow 
ers, 8 - nov available from the General 
Electric Company GE) General Purpose 
Motor Department 

Push-button starting is a feature of the 
lights eight starter motor Ihe cord trom 
the motor can be plugged into any 110-volt 
rarage or household electrical outlet, After 
the engine is running, the motor is then 
unplugged ind the mower is ready for duty 

Ihe motor is simple mad rug recdl im «cle 
sign, according to GE engineet It i 
rectly connected to the mower shaft, elim 
inating the need for clutches, belts, and 
pulleys. Similar motors can also be applied 
to gas and gasoline-engine- driven machines 
wooters golt carts 


such as motor garden 


tractors, snow shovelers, and natural was air 
conditioners 

Higher starting torque characteristics of 
the capacitor-start, induction type motor as 
sure instant 


Starting of gasoline engines 


The simple design of the unit minimizes 
maintenance, the engineers said. For lawn 
mowct 


Starting, a IS ampere house fuse 


will carry this high torque motor under 


normal conditions 





Creation of Counc. 


for Atomic Age Studies 


Columbia University recently announced 
the creation of a “Council for 
Studies 


sity'’s broad resources are 


Atomic Age 
(CAAS) through which the Univer 
being mobilized 
for an attack on the “new and awesome 
problems of the atomic era 

[he objective of the council is to make 
Columbia a center for the study of problems 
facing societ isa result of the development 
of atomic energ problem hich in many 
instanee 0 erlap i number of fields of ac 
tivil md different branche ol 


Areas of 


learning 
tud repre ented on the CAAS 
teelf mchuce pl ‘ engineering, medicine 


international relation journalism, busine 

philosoph and Ja 
Creation of the council, believed 

the first such effort | Lunn Ve 

Lnited State 

ttomic fission 

campu iz 

Manhattan 

the institution 

lumbia authori oO ) most 

portant steps to the university’ 

prost it cla 


Ihe CAAS, it 


late, organize incl 1pecr Vise ticle aia 


plained ill stimu 


ing Oo the competence of n 1) clisciplineg 


ml activitie of Columbia Universit to 
‘ prin ome ol the effects of the develop 
| 


ment ot atomic chery on wich aiverse 1Wecas 


is industr la cCCOnOme foreign polics 


niermational itions, agriculture, physical 


| 


econom city 
planning lite Ihe etlect 
atom cle ‘ lop 
fii Possible 


in the inter 


atomic 
which involve research in technology, law, 
foreign policy. Similarly, 
there is need to consider, in joint studies, 


national development of power 


economics, and 


the effect of new forms and sources of power 
on industry and agriculture, on physical and 
mental health, on our domestic economy 
and our communities 

Dr. Grayson Kirk, president of Columbia 
in a Statement concerning the undertaking, 
declared 

Columbia University has already begun 
to deal with the new and awesome problems 
facing society as a result of the development 


of atomic energs Enormous and urgent, 
these problems in many instances transcend 
the competence ol any one 


facult 


discipline o1 
lo date, atomic questions of a primarily 
cientific or engineering nature have re 


d the major share of attention. There 


is urgent need, however, to concentrate also 
the host ol problem which are arising 
from the impact of atomic development on 
the several aspects of out life and civiliza 
hion 
Ihe atom, confronting us both with a 
terrifying threat of destruction and a prom 
ec ol great benefits, is profoundly affecting 
our society in areas outside the domain of 
physic ind technology. Because of its lo 
cation and resources, Columbia University 
e believe, has an opportunity and a_ re 
pon ibility to provide a center for essential 
research-—-and to co-operate with private in 
try, civic groups, and foundations, and 
th Government ind international agen 
cies, including the new International Atomis 
hiner \ven toward the solution of such 
problem 
Members of the CAAS are men prominent 
in their field They are: L. L. Rabi, Higgins 


Protess« ot Physics and Nobel Prize win 


Columbia University News Office Photo 


EXAMINING A LIST of projects to be undertaken by the new Council for Atomic Age Studies are: 
Professor |. I. Rabi (left), President Grayson Kirk (center), and Professor P. C. Jessup. 
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ner; P. C. fcornip, » wou Fish Professor 
of International Law and Diplomacy; E. W. 
Barrett, dean of the Graduate School of 
Journalism (Columbia University); W. T. R. 
Fox, professor of International Relations 
and director of the Institute of War and 
Peace Studies; Charles Frankel, professor of 
Philosophy; Menelaos D. Hassialis, professor 
of Mineral Engineering and director of the 
Columbia University Mineral Beneficiation 
{ AEC dy D W 
sistant professor of Banking and assistant 


Laboratory O'Connell, as- 
dean of the Graduate School of Business 
|. G David 
Shemin Biochemistry of the 


Palfrey, professor of Law 
protessor ol 
College of Physicians and Surgeons; J. M. 
Kernochan, professor of Law and director of 
Columbia University Legislative Drafting 
Research Fund; and Louis Henkin, on leave 
from the State Department to direct ene of 


the projects of the group. 


Motor Runs 
for 57 Centuries 


\iter the 


much-abused motor 


equivalent of 5,787 years, a 
finally broke down a 
few weeks ago—and one of the longest and 
most fundamental motor testing programs 
in industry was almost over. Almost, be 
cause one last motor is still running and, 
in theory at ast, it may go on torever 

If it does, the test never will attain one 
of its objectives: determining the maximum 
life of silicone insulation in motors. An- 
other objective minimum life was settled 
some time ago, but “maximum” is still un 
known. High test temperatures either oxi 
dized the copper or warped the rotor, caus 
ing motor failure while the insulation was 
still effective 

The program began in October 1945 as 
i joint proyect ol Dow Corning and West 
Electric. In all there were 
10-hp 1,190-rpm 
fitted with special end-bells and 


inghouse eight 


motors i-phase induc 
tion unit 
asbestos shields to isolate the bearings. Six 


units were insulated with silicone bonded 
and impregnated materials. For comparison, 
two were Class B insulated 


All eight 


to produce wera 


motors were generator-loaded 


coppel tempcratures 
ranging from 200 C to 310 ¢ Operating 
time at temperature was divided into heats 
each 14, of the motor’s estimated maximum 
life. The heats were alternated with 24-hour 
conditioning periods wt =100¢ per cent) 
relative humidity. An abrupt drop in wet 
insulation resistance—the point at) which 
varnish surface 


Actual 


would be 


casing appeared on the 
would be taken as “minimum life 
insulation failure of course 
“maximum life 

It was anticipated that the test would 
run about a year or so. Both Class B units 
did fail and catch fire just about as ex 
pected, and the silicone insulated motors 
showed an abrupt drop in wet insulation 
resistance at the predicted times as well. 
Contrary to expectations, the drop was 
shortly by total insulation 


the motors kept right on 


not followed 
failure. Instead 


operating. The 310-C motor, for example, 
was expected to fail within a week or so, 
It lasted over seven months. So did one 
of the 4300-4 other 
held on for a vear, breaking down because 


of copper oxidation 


motors, and the 
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AFTER 60,000 hours at 240 C, original sili- 
cone varnish has evolved into something like 
glass, but its bond strength, insulation resist- 
ance, and water-repellency are still good. 


Even after the varnish had crazed, it 


still maintained a good bond, holding the 


other components in place. It never evolved 


into a conductor, because of its silica back 


borne ind it stayed hydrophobic 


It took six years belore a formal and 


final report could be made to the AIEI 


| Transactions, vol. 6® pps 1135-38 1949 
t\ 


and even then the o 240-¢ motor 


were still running. But the practical use 


fulness of silicone insulation had been 


demonstrated so etlectively that the AILEFI 
had already recognized it as “Class H for 
high temperature 

\ few years later the last two motors 
still operating were transferred trom the 
electrical lab of the Dow Chemical Com 
pany where the ind Dow Corning—had 


started, to a brand 


new test stand it the 
Dow Corning plant 

But now, atter some 60,175 hours at 240 
C, one of them (see illustration) has failed 


! i 


because the heat warped rotor dragged on 


the stator note rub marks), pulling lam 


inations until one pinched through a slot 
It has run the 


Class H 


temperature or n 


equivalent of 360° years 
1R0-€ 


unbelievable 787 


at standard hottest -spot 


years at conventional Class A 105-C limits 
It is doubttul, of course, that any motor 
could operat 1000 Vears As mentioned 
copper oxidation is solely responsible fon 


all the 
lust one. Here « 


breakdowns in the test except this 
xcess heat \ irped the rotor 
stator pulling tator 
finall ! 


prime ! ea 
insulation 


until a rubbed the 
laminations until one 
through slot and wire 

As a result the one remaining motor in 


i 


the test was equipped with a nev roto! 


Stator insulation, however, was untouched 
Chemically, that insulation is closer to gla 
than it is to varnish, but the motor hi: 
already run longer at 240 C than 

A motor would be expected to run at 105 
C, and it is still going strong. Barring me 


chanical accidents or copper oxidation 


there is no reason to assume that it will 
not keep going indefinitely 
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Special Camera 
Used for Surgical Colorcasts 


Commercial production of the first com 
patible color television camera system spe 
medical use has re 
Radio Cor 


cifically designed for 
innounced by the 
poration of America RCA 


Engineered for completely remote opera 


cently been 


tion and maximum operating economy, the 
RCA medica 


to be used in hospitals and medical center 


television camera is expected 


colleges and universities, and re 
Stitutions tor origination of li 
circuit or on-air colorcasts of sure 
cal, and educational instruction and demon 
ing to bk, ¢ 


RCA broadcast and 


department 


strations, accord lracy, manager, 


tclevision equipment 


Deliveries of the first medical television 
camera (TA-45) units were made to Walter 
Reed Medical Center Washingtor 
D. ¢ Smith, Kline and French Laboraton 
rT Philadelphia, Pa 
and the University of 
School Ann Arbor 


being accepted tor Spring delivery 


Army 


pharmaceutical firm 
Michigan Medical 
Mich. Other orders are 


The electronic development is of mayor 


Significance to medical research and edu 


cation and makes available to the medical 


and educational instructor an important 


new classroom aid which combine the im 
mediacy of television, the realism and detail 


of compatible color, and the quality per 
formance of broadcast equipment ith its 


{ 


own specially developed ! 


features for maxi 

mum operating flexibility and econom 

The medical camera is designed around 

three vidicon camera tubes and special 
which make 

' 


televising surgical procedures in full-color 


electronic circuitry possible 


detail under normal operating-room light 
ing. It measures only 26 by 15 by 14 inches 
weighs less than 200 pounds and, to elimin 


ate interference with demon 


strations is designed for 


Suryvery or 
permanent in 
stallation in an overhead fixture which 


supports both camera and surgical lamp 


COLOR television camera system for medical 
use eliminates interference with surgery or 
demonstrations and is installed in overhead 
fixture supporting camera and surgical lamp 
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The new design approach in the medical 
camera provides users with long periods of 
exposure to a single scene without danget 
of image burn-in, and virually climinates 
halo” or overloading effects caused by re 
flections trom polished instruments or wet 
tissue 

New operating flexibility and detail are 


provided by the camera's “overhead cle 


sign, which keeps the camera out of inter 


ference inge ol the surgeon or instructor 


yet permits unrestricted viewing freedom 


Horizontally mounted, the ¢ ra peer 


into a mirror which reflects the optical 
path downward through an opening in the 
surgical lamp. Remotely controlled, the 
mirror can be panned and tilted to change 
the viewing field without moving camera 
or lamp. Hf the lamp is moved, the camera 
optical path automatically moves to coin 
cide with the change in lighting path 
The camera s complet remote-control ce 
ign permits one man operation ot the entire 
camera system, imcluding camara tocusin 
ind selection of lenses, as well as operation 
moon 


of the camera mirror, A lens turret 


modates four ditterent lenses for lon 


medium short ind close up 
cases of surgery confined to a tiny 
as the eye, optical magnification « 

vised area can be obtained b clectior 
lenses vith 


The TA-¢5 camera also can le 


ited into a microscope system 


long opti il focus 


televising of microscope pec 


| 
i 


bling a single instructor to « 
microscope enlargements to 
or to groups of classes tied int 
chicuit’ network Ihe camera can 
with virtually all general purpose 
tory microscopes 


The tully 


camera system, in addition to closed-circuit 


compatible color television 
application can be used to feed programs 
to local or television network taciliti lor 
broadcast transmission 

It was pointed out that the ten 
mote control room can be located a 
as 5OO feet trom the camera All necess 
studio control equipment i housed in 


master control consol 


lonospheric Studies 
To Be Made in Antarctica 


With their departure tor the Antarcti 


Continent, eight scientists completed the 


last lap of an intensive traiming program 
it the Boulder Laboratories of the National 
NBS) 


laboratories wie tive 


jureau of Standards 
Recruited from 
ted States ind even one loreign counts 
the scientists will operate five widespread 
NBS research stations at the 
world 
They will be at then now bound 


tions for at least one year, and the men 


bottom of the 


each post will collect continuous data with 


a complicated electronic instrument called 
the C-4 ionosphere recorder, Their scirentifu 
objective will be the iono pl ere » series of 
electrified air layer 0 to 250 mile shove 
the earth 


i 
tated, the i ! beaming 


Simply 
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short pulses into the upper atmosphere and 


mcasuring thie time required for them to 


back \ 


1 to 25 megacycles is covered in 


travel there and range ot trom 


15 seconds 


[his proce is repeated automatically at 


le 15 minute 


I hve ame kind of ionospheric observa 


tions il be made b crentist working 


simultaneous! my more than 75 such ta 


tiot located out the orld a 
ol the 
(ic,y 


b malyzin th 


tinrou 


part 


International Geophysical il 


program 


total data scientist 


expect to learn muct ibout the height 


racteristi« upper air la 
wt much ti a huge 

langing trom hou to hou 

eason to eason 

tem 


lriterest in these ionized i 


from them unusual ability to reflect 


ithin them some 


etlect on radio com 
munication transmitting television and EM 
broac t tartlhing cistance Oo ausing 
fadeout 

thew i the Antarctic the 


ill ha 


During 


m unusual opportuni 


tid iuroral olar outburst 


Lisprdiay 


j 


‘ roomugnetic i ell " ronospher 


form ill 


conditions that disturb the ion 
ved layer 
Supervisin 


Notarcti ll be H | ben 


electrical engines thy = thee 


ono phe ic Operations in thre 
forme! 


Post 


aara 
Danish 
Administration, who also 


\merica 


and Lele rraph 
will te of the Litth 
tation 

Hh issistant il be La. Col, ¢ oO. W 
ladelphia Pa 
tion ind 
Marine Corps 


Virgil Barden 


man, Pl retired communica 


electron officer in the S 
Colorado Springs, formerly 
White Sand 


Station will be at 


radio technician at the Proy 
img Ground 


Byrd Base in 


lone pher 
charge ol ionosphert ob 
servation 
J. B. Brown, tormer ph t with fF 
du Pont de Nemours ¢ Inc.) 
ton, Del ill be at the Weddell Sea sta 
him will be Donald 
enginect th 


Mass 
physicist 


Blooming 


tion 


Skidmore 


\ccompanying 
clectronu 
Malden 


previously 


former 
the National Compan 
Stonchocker 


ith the Glenn I 
Robert 


timore, Ma 
N. ¥ 1956 pliysi graduate of Dartmouth 
College, will be at the Knox Station 

W. S. Hough engineer at the 
Boulder I 
South Pol 


geographical bottom of the 


CGearth 
Martin Company tal 
Rochester 


and Long 


electron 
iboratories will leave for the 


Station, located at the exact 


world 


New ARDC 


Disclosures Made 


Photo Pro« ) \ 


controls individual develop 


Unique photographic 
machine that 
long roll of 
I S. An 


ative on a 200 


ment ol each negative on a 


film is now ready for use by the 
borce It 


to 400-toot roll ot 


examines cach me 


acrial tilm, individually 


judges the amount of development re 


md develops it to get maximum 


data I he 
daylight The 


quired 
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acrial processor is 


sealed and can operate in 


ex posed roll ot film trom a reconnatssance 


mission is loaded into the processor and 


pd bd 


threaded over rollers which guide it 


through the development process at five 


feet per minute. It can be disassembled and 
transported by air to advance bases 
Computer Speeds Missile Data, ( 
gineers at the U. S. Air Force Missile 
Center at Beach, Fla., have 
which, electronicalh 
memory of 4,096 words ol 
Called FLAC 


Computer it has 


vilian en 
Test 
Cocoa created 
a computing device 
peaking has a 
ix bit 


capacit (Florida 


\utomat been inte 


grated into the missile instrumentation 8 


tem and serves as the central element in a 


facility for the reduction of large quantities 


of missile flight test data. It produces an 


wers to problems in a small fraction of 
formerly 

Sfation \ 
which 


determine weather 


the tine necessary 


Improved Weather rreathy im 


proved “weather station is ejected 


from an airplane to 


characteristt in inaccessible parts of the 


world has been developed. This instrument 


is a radiosonde, which is more accurate and 


idaptable than its predecessor and 1s less 
costl is well. It has been designed for use 
60,000 feet and at 
Mach 1.0 i the 


40,000 


from altitudes up to 
Mach 


sound) as 


OAS 


! 


speed up to 0.9% 


peed ol compared to the 
Mach 


In addition, the new 


foot limit on the older model 


unit is 95 per cent 


reliable as compared with a previous 


liability of 80 per cent Ihe new unit 
flight 


md ws no 


been tested for more than two vears 


being standardized for use 


throughout the U. S. Air Force 


Printer Plotter 


Translates Computer Language 


An ultrahigh-speed printer plotter device 


that can translate the lightning fast lan 


guage ol an electronic Computer into easily 


read printed records as fast as the brain” 


an calculate is being successfully used here 


missile test data 


first 


to process ballistic 


believed to the read-out" device to 


match the speed of a computer, the printer 


plotter was developed by Burroughs Cor 


Ballistics Research Labora 
Ordnance. It is 


poration tor the 


tories for Army known as 


KE POK Burroughs Electrographic Printer 


Plotter for Ordnance Computing) 
was designed as auto 


BE POK part of an 


matic data handling system capable of ac 
the high speed output of a com 
Ordinarily 


through 


ce pting 


puter directly computer infor 


mation is “read out a buffer, such 


" 1 magnetic tape storage system, that 


holds the information until conventional 


printers can print it 
connection with OrRpVvac the 
Ballistic Labo 


actually operates as 


Used im 


Proving Ground's Research 


ratory computer, BEPOK 
page 
the computer's words into printed plotting 


a high-speed printer in translating 
information on 
page-width 


paper at a speed of 300 plotting points per 


positions and alphameric 


continuous rolls of ordinary 


second 


On test in the laboratory here since last 


June, BrPOc also automatically prints leg 


ends and graph lines while translating and 


printing ORDVAC’s output. Reproduction of 


the psrroc record is obtained by using 


translucent paper and ordinary blueprint 


machines 
As used here 


BrPOc is a general purpose 
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data recording device that, according to 


laboratory experts, has exceeded require 
ments. It is one application of an electro- 
graphic 


by Dr. Herman Epstein, Burroughs research 


recording technique as developed 
laboratory model of the device 
5,000 


tests 


scientist. A 


has printed characters per second 
serially in 

BEPOC uses a three-stage operation to pro 
duce its printed record, Characters 
ting 
first take 


electrostatic charges on the surface of low 


plot 
sitions, and alphameric information 
| 

the form of a pinpoint pattern of 


cost paper as the information comes from 
the computer 
Next, the 


passing the paper through a dry ink bath 


pattern is made visible by 


liny amounts of the ink cling to the elec 


trically charged pinpoint areas. The paper 


then rolls across a controlled 


temperature 


hot plate ‘fixes” the ink pe rmanently, 


making it fadeproof and smudgeprool 


The pinpoint pattern is made by passing 


short bursts of electric current through 


selected wires in a small matrix. Selection 


ot the propel ire forms uccessive char 


acter or numerals. Fach image is formed on 
the paper in approximately three-millionths 
of a second 

Research 
real 
It is 


far has 


experts term BEPOE the first 


advance in 1 computer device,” 


that although 


output 


pointed out BEPOC $0 


been confined to test work on exist 


ing ballistic missile data, it could be ap 


phed to actual “in flight” data and produce 


a second-by-second record of a missile’s 


flight giving its position, operating charac 


ironment conditions 


bemg 
conjunction with ORDVAC to proc 


teristics and ens 


Consideration 1s given to using 


BECO i 


ess data trom the 80 rockets to be fired at 


Ft. Churchill during the United States par 


ticipation = in International Geophysical 


Year experiments, Plans are also being con 


sidered for processing of data from the na 


tion's first earth satellite through the com 


puter and BEPOC 


Awards Established for 
Welded Design Achievements 


Iwo new awards for outstanding accom- 
have been 
Welding So 


established 


plishments in welded designs 


announced by the American 
ciety (AWS They 
by A. F. Davis, vice-president and secretary 
of the Lincoln Electric will 
be known as “The A. I Medal 
Awards 
\ silver 
will be 
the paper 


have been 


and 
Davis Silver 


Company 


medal and a suitable certificate 
awarded annually to each author of 
AWS Committee 


contribution to the 


selected by the 


on Awards as the best 


progress of welding in the field of struc 


tural design. A similar silver medal and 


awarded to each author 


held of 


certificate will be 


of the best paper in the machine 
design 


lo be 


must be 


eligible for the award the paper 


written by either one or two au 


thors and be published in The Welding 
ending 
Ihe initial award 
1957 
The awards will be presented to the re 
of the 


Journal in the 12-month period 


with the December issue 


period will cover the calendar vear 


cipients at the annual 


Welding Society 


mecting 


American 
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Automatic Light 


Compensating TV Camera 


Television cameras that literally “don't 
care if the sun don't shine” will use a sys 
tem developed at Temco Aircraft Corpora 


Dallas, 
conditions 


tion's Pexas, plant. Changing light 


encountered by unattended in 


dustrial television cameras are compen 


sated for by the device 

The system, called an “automatic light 
compensation system changes the voltage 
fed to the vidicon camera tube according 
to the illumination falling upon the scene 
being televised 


Previous versions of automatic controls 


for unattended television cameras involved 
mechanically changing the lens opening by 
means of a servo motor geared to the iris 
diaphragm. Disadvantages of this type of 
control are bulkiness, long response time 
and an excessive drain on the power supply 


sy varying the voltage driving the cam 
era tube to fit existing light conditions, tt 
is unnecessary to alter the lens aperture 


setting \ constant output ideo signal is 
maintained from the vidicon tube regard 
less of the light conditions at the time. In 
eflect, the sensitivity of the tube is modi 
fied to fit existing lighting, much as the iris 
of the human eye adjusts the amount of 


light striking the retina 


Accuracy of the voltage-varying system i 


1% over an incident light change 


200 to | 


within 


ratio ol 


Commercial applications ol unattended 
television circuits include shoplifter sur 
veillance in department store production 
line monitoring, and industrial operation 
too hazardous tor human attention Mili 
tary applications include adjusting artille 
fire and other tactical reconnaissance trot 
data obtained trom television camera drone 
aircraft and in missile uidance tem 
Hydroelectric 
Dam Construction Data 

Details of a broad range ol cost-sa 
devices and new methods in the constructio 
of hydroelectric installations will be mace 
available to interested expert is a resu 
of a meeting of specialists held recently tu 
Geneva, Switzerland The meeting spor 
sored by the United Nations kconomic Com 
mission for Europe's (ECI hlectric Powe: 
Committe ‘ imined 4% report prepared 
by experts from Spatn Finland, Greece 
Italy Portugal, Federal Republic of Ger 
many Sweden Purke USSR \ustria 
Romania, Cvechoslovakia ind the United 
State Man of the papel ere illustrated 

ith slic chirts, diagram nal photo 

I he dealt ith the characteristic fr hsvaro 
clectric po cl LALIONS CONSLDUCTe* ! i 0 
countrie ince World War Il, on advance 
and future prospects in the construction of 
hydroelectric power stati throug) ett 
organization and mechanization, and on con 


struction methods iving cement 








sumption ind manpowe A number of fil 
on variou pl ise of dam construction ere 
shown during the meeting 

General rapporteur ere appointed t 
prepare statements covering the report ub 
mitted for each section as ell as the di 
cussion which followed. A volume contain 
ing the statements, and summari« nm the 
three working languages of the ECE—Eng 
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French, and Russian—of all the 


lish 


re ports 


which were presented, will be issued shortly 


Ihe meeting of specialists proposed that 
the Secretariat draw up a bibhographical 
index of works published in the field of 


hydroelectric construction and installations 


with a briet abstract 
tithe 

There 
meeting 
They 


Cvechoslovakia 


iccompanying each 


were some 60 representatives al 


held in No 
delegates from Austria 


the which was mid 


vember were 


Belgium Federal Republic 


ot Germany, Finland, France, Greece, Italy 
Romania, Spain, Sweden, Switzerland, Tur 
key, the Union of Soviet Socialist Republic 
the Eastern Zone of Germany, the United 
States of America, and Yugoslavia. The In 
ternational Labour Organization is also 
epresented 

Summer Studies and 

Various Special Fellowships 
Stanford University High school mathe 
matics teachers will have the opportunit 
to study new aspects of their subject and 
its applications in science ma nadustry 
under a summe fellowship program estab 
lished at Stanford University by the Gen 
eral Electric Company Gl 


GE will pays all « pense including tran 


portation, board and room, tuition, and fee 
for 0 fellor from Arizona, California 
Colorado, Idaho, Kansas, Montana. Nebra 
ka, Nevada, North Dakota, Oregon. Sout! 
Dakota, Utah. W ishington, and Wyomil 
Instruction ill begin late in June and last 
i weeks Ihe program intended to 
eepen the knowledge { rathematic 
teache in high schools and increase then 

ireness of the role their subject plays i 
ontemporary civilization 

It is hoped their new knowledy n 


interest will be t 


msmitted to their student 





and will influence many of them to seel 
careers in mathematics. In view of the seri 
ous shortage of mathematiciar t ould be 
i tluable result of the program 

In ack ol to classroon ‘ tello 
ill take field 1 ps to GE laborator i! 
anufacturing taciliti n the San Fras 
cisco Ba mea here the ecom 
mati at Or} 

Stantord mathematic protesso 
teach regular classe Special lecture i 
be given by General Electric managem 
crentitye ind cngincering personnel 

Three course Il he giver Ihe f { 
broaden the teacher buckground | ivin 
hima orking kt ledge of numb theory 
projective geomets ind other fields border 
ing on higl chool subject Ihe second 
ill deal th fundamental concepts of cal 
culu The third, a seminar in the pl loso 
pl md methods of proble | 
enable the teact rt challenge the curiosit 
of hi tucdent md to cde lo nm the . 

entife trae mal 

Staniord thre tt ‘ te 0 ! 


to be established by General klectric Fduca 
tional and Charitable Fund for | | choo 
teaches it thematt rhe tr oO 
pl vse nm maior United State ersitic 
Some 100 fello from 4% tate amucl the 
District of Colum i ill participate next 
ummer. In the 1% years through 1957, the 
program Il have enrolled 1,900 h 
school teacher 
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The company's total educational support, 


in addition to summer fellowship programs 


will 


inane 


graduate 


4 








te llowship 


loans 


scholarships, equipment for laboratories 
the corporate alumnus = progra under 
which alumni contributions ar natched 
lollar for dollar, and othe ints 

Applicants for the Stantora immer pro 
gram must be experienced secondary mathe 
matics teachers who intend to remain in the 
profession, They must hold at least a bache 
lor's degree, including rele racttiate prepa 
ration in mathematics. Full intormation and 
ppl ition blanks have been distributed by 
the universit to hiel chon 1 the 14 
States 
Harvard I t Forty-five hig school 
teacher ho either are current ! in 
struction im science or are capable ft bem 
converted to science teaching tl tcl t 
Harvard t iversil next cul ined i pro 
gram made possible b 1 grant f +000 
fron the itional Sci ‘ Foundatio 
NSI I hye ill take ( ins nile jor 
field mathematic chemist! biolo Tie 
phiy si hhict | “ ven rrntist I 
the facult ol art in crence ell a 
education cours iven | t} vituate 
chool ot education Fello Wha tls take 
other science course { the is! 

The grant to Harvard one of If hict 
the NSF is making to collewe md univer 
ties in this country in an etlort to strengths 
crence teaching in secondat chool I he 
IO grants total $4,005,000 a ie for o 
car About 0 choo ienice in 
mathematic teacher rolled 
tionally mh othe program 

Recipient ol these tello hips at Harvar 

l each receive tipen ot 000) plu 
0 allowances lor cach dependent up to 
four dependent 1 SSO book alle mec, and 
travel « pctise to li ty f thie pro 
giam it 8 possible tor a fell t ca 
much as $4.400 0 al 1 tn ent 

tuition 

Recipient ot t etl j bv 
clecter from applicant tlyhve 
private mul parochial Mmool i! 
throug! 1Vrl rade bracket lhe pro i! 
ill atten 1D iitract rT cnced on 

wiat «how euch ‘ ‘ trot com 

pitve mre 1} nation, othe econdat 
choo! teach ‘ awe ‘ ‘if me 
cacte ma ounge euche ! 0 
iisual promise of leadership but ho need 
dditional training in ene 

\ useful by-product of the rovra ill 

» demonstrate the level of troductort 
collegiate course in these held mathe 
mati pt ‘ chemust mal hiolog 
there helping thre teach i plan " 
fruction to prepare thei ne promisin 
ucden tw i¢ mwve meecd placement 
if ‘ ay colle 

fhe primary purpose of t mts is to 
et up ¢ pernmmental prograr lest cd to 
issist collew ind er ‘ nm their ef 
fort to improve the ulbyect ol higl 
nool sernce teact t« etteg ! ction 


Leading 


were 


iny 


asked 


youny 


‘ 


Teceivitig i ! 


Com panic mn ti 


to nominate tl 


xecutives tor 


el 
1 


Sloan 


to « 
ese te 
} 

! 
lechy 
nited 
Ost p 
Fellow 





States 
romis 


hips 
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for study in the Massachusetts Institute of 
(MIT) 


management in 1957 


Dechnology school of industrial 

As recipients of Sloan Fellowships, those 
selected in this nation-wide competition will 
Executive 


attend the 20th Development 


Program which 


MII I he 


the high honors 


begins in June 1957, at 
iwards are considered among 
which can come to young 
men entering on executive responsibilities 
im American industry 

In a full year at the MIT school of indus 
trial management 
fellows will 
mentals that 
action Man will 


ending June 1958, the 


study in depth the funda 


underlie sound management 
complete requirements 
for the school’s master of science in indus 
trial management degree 

Fach Sloan Fellowship carries with it a 
financial award which helps to meet each 


fellos 


program 


expenses in participating in- the 
bach candidate tor a tellowship 
must be nominated by and must have from 
his employer the promise of financial sup 
port for the ear 

Ihe Sloan Fellowship awards are 
by MII 
Alfred P 


also makes a 


made 
through a 


Sloan 


pecial grant from the 
Foundation, Ine which 
vailable funds to help meet the 
MIT's costs in devoting major educational 
Sloan 1 


ment Program. The men-—and their com 


resources o the xecutive De velop 
panies—confirm that this 12-month experi 
ence enhances their ability to work effec 
tively with 


people and problems and 


strengthens their sense of long-range afhlia 
tion with their own companies and with the 
objectives of a ftree-enterprise economy 
On arrival at MIT in June 1957 


enter preliminary 


fellows 
study of management and 
Building 
work in the fall and spring 


economic problems upon this 
foundation 
terms, ending in June 1958, will cover such 
LOpics as management operations (account 
ing control, 


marketing, and production), 


economies and finance, industrial relations 


public policy, administrative policy, social 


science (foreign policy, American law, and 
industrial history), human relations (group 
relations, human relations in industry, and 
executive behavior), and some philosophical 
aspects of managerial theory 

Throughout the year there will be tech 
nical seminars, at which members of the 
science or engineering departments at MII 
meet with the fellows to discuss new tech 
fields of 


nological developments in their 


importance to management. In addition, 


each week members of the program will 


meet at dinner and for an. after-dinner 
seminar with a business leader substantially 
senior to them and to their normal close 
associations in industry, During the year 
there will be four tours to industrial centers 
of major interest 

Recipients of Sloan Fellowships for 1957 
58 will be selected by the school of indus 
trial management on the basis of such evi 
dence as: their records of accomplishment 
in their own fields and specialties, personal 
qualities appropriate to high-level manage 
ment responsibilities, intellectual capacity 
and assurance of opportunity to progress 
into greater leadership 

Sloan Fellowship application forms and 
further information may be obtained from 
Professor H. W. Johnson, Director of the 
Executive Development Programs, MII 
School of Industrial Management, 50 Memo 


rial Dr., Cambridge 39, Mass, 
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LETTERS TO THE EDITOR 


INSTITUTE members « 
to contribute to these columns expressions of 


subscribers are invited 


opinion dealing with published articles, technical 
papers, or other subjects of general professional 
interest. While endeavoring to publish as many 
letters as possible, Electrical Engineering reserves 
the right to publish them in whele or in part or 
to reject them entirely. Statements in letters are 


Determining Temperature Rise 


To the Editor 


Ihe ultimate temperature rise of a coil 
or machine under constant loss and cooling 
conditions may be determined by making 
two observations of temperature rise, and 
it may be possible to use this result to 
establish a good estimate of a rating 

Let ¢. and t 


from the start of the test, and let 7. and 


at. be the elapsed times 


I, be the corresponding observed tempera 
ture rises; then the final temperature rise 


F-is given by 


The temperature rise equation is of the 
form 7 Fil ep *t) 


test conditions, the data will substitute in 


Under the specified 
the above equation to give exponents ol 
At and 2kt. This will permit solving 
term by use of the 


for the exponential 


quadratic formula, giving two solutions 
One of these is sterile, as it gives the in 
finite temperature rise on the negative end 
of the curve. The other solution, substituted 
back into the equation for either T, or 7 
will give the foregoing result. (A copy of 
the solution will be mailed on request.) 

It is assumed, of course, that the param 
eters are constant and, if high accuracy is 
desired, it may be necessary to consider 
the effects of increasing resistance due to 
increased air 


temperature effects, or to 


circulation from the same reason. However, 
excepting for such secondary factors, the 
formula is based on rigorous mathematics 
with no approximation involved. It is also 
situation described by 
given 
simple transients of any type 

If it should he 


applicable to any 


the exponential equation such as 


desired to evaluate the 
kt term, use may be made of a converging 
noting that if 7/7 2 the curve 


y 1 
line and no longer the ex 


series, 
is a Straight 
ponential 


Let R = 


At= log, 


Ty 


(All terms in the series become negative) 


As an example of establishing an esti 


mated rating from such a test: Using a 


Of Current Interest 


expressly understood to be made by the writers. 
Publication here in no wise constitutes endorse- 
ment or recognition by the AIEEE. All letters sub- 
mitted for publication should be typewritten, 
double-spaced, not carbon copies. Any illustrations 
should be submitted in duplicate, one copy an 
inked drawing without lettering, the other lettered. 
Captions should be supplied for all illustrations. 


known overload to shorten the test, assume 
that a current of 2 amperes gives an indi 
cated ultimate rise of 80 C, and that a 
40 © rise is desired. Inasmuch as the heat 
ing varies as /2r, the desired maximum cur 
rent should be 1.414 amperes. 


CLAIR F. BOWMAN (AM ‘24, M °30) 


(Gonzaga University, Electrical Engineering Department) 


Technology and Philosophy 


To the Editor 


The article “VDI Celebration Commemo- 
rates 100 Years of German Engineering” by 
R. W 
fully, to me the need for the engineering 


Sorenson brings home, rather force 


profession to broaden its base. I think the 
AIFE can contribute a great deal in the 
following way 

Dr. Sorenson, as well as other U.S. dele 
gates, was apparently impressed by brilliant 
discussions on the relationship of philos- 
ophy, religion, and technology as viewed 
from the human side. In fact, he made a 
significant comment that “it was interesting 
to note that throughout the whole program 
there was much attention given the rela 
tion of religion, philosophy, psychology, 
and human relations to the practice of en 
gineering 

In Electrical Engineering it is apparent to 
me that you recognize the need for achiev 
ing a reasonable balance between technol- 
ogy and philosophy in the subject material. 
Possibly Dr. Sorensen has uncovered a fer 
tile field on the latter subject. Should we 
include translations of such papers as “Man 
and His Technology” by 
Pfender, Professor Dr. R. Viewig’s welcom 
ing address on the subject of the relation 
between science and practical technology, 
and Dr. H. H 


social effects of technology in future issues 


Protessor Dr. 


Kumpke’s discussion on the 


of Electrical Enginering? More than likely 
there are similar types of articles published 
by scientists and engineers in foreign coun 
tries 

It is my opinion that American technol 
ogy could advance materially if our “gadg- 
etecring” was infused with philosophy. The 
engineering societies can contribute by in 
cluding overseas material on this subject 
in their journals. 


Very truly yours, 


JOHN L. CAMERON (AM '53) 


(Department 61-30 Lockheed Aircraft Corporation, 
Missile Systeme Division) 
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NEW BOOKS ere 


reterences 


AN INTRODUGC 
Ashby. Jobn 
York 16, N. ¥ 


TION TO CYBERNETIC 

Wiley & Sons, 440 Fi 
1956 

he 

The following new books are among those recently rT 

received at the 


otherwise 


bas 
Engineering Seociet Library 
specified, books listed have 
presented by the publishers. The Institute as 
no responsibility 


Un- 
less been 


for statements made in the 


for which is 


fol- 


lowing summaries, taken 


information 


from prefaces of the books in question. 


A C SWITCHGEAR 
ments. By J. I 
don, Eng 


bound, 50s 


Volume 1, 
Mortlock 
land, 1956. 387 


A Survey of 


Chapman & 


Require mplex 
Hall Lid I 
pages, 5-1 by 8 1 


Designed to aid 


iTRODUCTION TO ELECTRICAL 
Oasis By G. V. Muell Met 


aw-H t Cor 
engineers in *® vraw- Hi I 


ated with leterminat 


volume deals with 


ADV ANC 
PHYstI¢ 
Pr 


ELECTRONICS AND ELECTRON 


APPLICATIONS 


ANAL 
TION 


YSIS ATOR OPERA 
(TI ; ; *) By P. A KRISTALLODEN.TI 


: Ernst Sol 


LABORATORY 


BIBLIOGRAPHY 
CONTACTS 
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any 


ENGINEERING 


TELEMETRY Nichols and 
M0 «CF rt 


1956. 461 


THEORIE ET TECHNIQUE DE LA RADIOCRISTAI 
LOGRAPHKE By A. ¢ n Dunod. P } 


lition, 19%5¢ i 


hOOK 
vit 


PAMPHLETS 


interest te 


following recently issued pamphlets may be of 


readers of 


Blectrical Engineering All 
should be 


inquiries addre 


PREPAREDNE 
DIODE I 





COOK TECH AL REVIEW VOLUMI 


ratories 


jraulic 
eseuts ! relat 

16M resear leveloy teristics respor 

abroad, Art ‘ subseq part « ribes 


! 
ur mmerciall 


lid-state ph hick 
and I ' selection f eleetrohy 
stem appl 


Schmid 


A othet 
Cook 
ation Manager 
Inotitute f ont icag i 
Mathematix 
neore ‘ ‘ i PRINCIPLES OF LABORATORY TEMPERATURE 
and applied mathematics and . CONTROL ELECTRONIC RELAYS, THERMISTOR 
mputers should find interest ir OPERATED TEMPERATURE CONTROL. A three-part 
repor { research into devices for laboratory temper 
ature ontrol has been prepared for the U.S Na 
released to industry through the Ofhece o 
Services (OTS), 1 S. Department o 
athematics to problems | Part 1 of the report i « oted to the prince! 
business Computing f temperature control in the laborator Impor 
leseribed, especially the ) tant factors in the design of water baths are dis 
t works cussed. The most-used types of temperature sensing 
The nondigita on u" elements are identified, and circuits are described for 
treatment of the une rela ntrols ise with mercury regula 
and typleal applicat id thermistors, Tw ypes of electron 
hnology and business ’ be built in the laboratory at 
‘ vy al n Part The first uses a lower power 


mathematician, in a treatment lual triode und the second a «mall 


subject ax the kinds o both relave the regulator contacts 


pthemetlelan cote 6 ‘ bias of the tube and carry a current of 
e related ’ amperes or less, In Part 3, a thermistor operate 
reat families omp roller is described which allows temperature to 
dial and controlled to plus or minus 0.01 
rule lifferenti A protective mount for use with a thermistor 
athematical problems ster bath is discussed, The report, PB121120 
arithmets " Proctor for Office of Naval Researet March 
be ordered from OTS, 1 S, Department 
comps and ' Washington 25, D.C It taine 55 
ther measureable 
umbers and be 
otal ¢ available fror CATALOG OF LIGHTING DEMONSTRATION AND 
27 WW. Alt EXHIBIT MATERIALS. To help the electric utilities 
meet their needs for aggressive! selling the 
market, the Commercial Lighting 
ODUCTION TO YRERNETICS ad : Institute (EE!) hae 
formidable maze ‘ and thorough catal 
been published : “ formation of useful 
ribes . a 1 ! the lighting salesman in 
reaies nrase Sele ro ther materiale available 
penines ndustry fe n group lighting demonstrat 
exhibite are shown ach with an illustration 
oneepes ¥ 4 eeaure i iptio , kit and its meth 
equipment liste 
reCHNIOU FOR MAKING " ‘ : 2 a ' : hata 
STEREOSCOPK SLID avy n ! ' ue feedback 
tentia nt pi ewl ‘ eatine ‘ ue : : Pag Ah 
prin timensior 
representa t ‘ ntemplate 1 
tabil j i ’ ’ al listed n be sed either 
lependence lividual or 1 idiences, Price of the catalog 
w mechan $1.00 FEI member ompanies and $1 
ntroduces the member companies and companies out { 


the system States 
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what’s 
on 


your 
mind? 


If it has to do with ballistic 
missiles, you know you're an EE 
who's both wanted and needed. 
But the big question: Where will 
you be happiest? We're convinced 
the answer is Firestone, where 
ideas are king, and where 

a creative climate encourages 
idea development. 


At Firestone, men with leadership 
on their minds have pioneered in 
research, development and 
manufacture for 57 years. Currently, 
they’re carrying forward the vital 
“Corporal” program for the Army. 
Perhaps more exciting, our 

facilities in both Los Angeles and 
Monterey are blazing new trails 
toward history-making goals. 


Right now, we need more EE’s with 
minds headed in these directions: 
Electronic Development 
Microwave Engineering 
Electrical & Electronic 

Test Equipment 
Electronic Production 
Electronic Systems 


A man at Firestone has a mind 
to discuss a happy future for you. 
Write him for a meeting of the minds. 


Fi regtone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT * MANUFACTURE 


“Find your Future at Firestone’’— Los Angeles « Montere 
Y g y 


write: 


SCIENTIFIC BGTAFF DIRECTOR, LOG ANGELES 54. CALIF. 
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ibsilo 
Silver-cadmium oxide 


ELECTRICAL 
CONTACTS 


for LONGER LIFE + LOW COST 
HIGH INTERRUPTING CAPACITY 


Important news: These newly- 
developed Gibsiloy contacts con- 
taining silver and cadmium oxide 
withstand larger currents than sil- 
ver or its alloys ... without welding 
or sticking! They give longer life, 
greater current-carrying Capacities, 
and higher electrical ratings. They 
have excellent arc-quenching traits, 


low contact resistance, high con- 


ductivity, and low material loss. 
Delivery is quick. And cost is com- 
parable to that of fine silver! Many 
users are switching to Gibsiloy sil- 


ver and cadmium oxide contacts, 


Typical Applications 
motor-starting & limit switches 
light & medium-duty contactors 
light & medium-duty relays 
aircraft relays 
industrial controls 


Properties Conductivity Hardness 
%1ACS Rockwell 15T 

KA-2 80 40.50 

KA-3 75 50.60 

KB.2 60 45.55 

KB-3 75 50-60 

KA is supplied as discs, rectangles, irregular 

shopes 


KB is supplied as rivets, rectangles, discs (pro- 
jection.weld. bocked) discs (with of 
without silver solder backing) 

Try Gibsiloy KA and KB silver and cad- 

mium oxide contacts to replace silver 

or silver alloy contacts in your present 
electrical products. And 

plan for them in new 

ones. Their use is already 

widespread and growing. 

Let us discuss how KA 

and KB can help you. 


Write for latest folder on Gibsiloy 
KA ond KB ond send for Form 
#23 ‘Request for Contact Rec 
ommendation”’ 


fibsilo 


ELECTRICAL CONTACTS 


, 
, 
Md. anufaciuAtm Oy 


Gigson Etectric COMPANY 


8348 Frankstown Ave. 


IRA Please mention ELECTRICAL ENGINEERING when writing to advertisers 





Pittsburgh 21, Pa. 


INDUSTRIAL NOTES 


Plant Expansion, Lhe continual improve 
ment in seme blectric Corporation's sa.cs 
ol transformers and the growth in its 
business of regulated power supply units 
lor electronic Compulers has necessitated 
expansion of facilities at Allegany, N. Y 
\ new building will be erected adjacent 
to the present Allegany plant and will 
provide more working Space plus recely 
ing and shipping facilities. The company 
ilo operates two plants in Cuba, N. ¥ 
employing about 700 people. When the 
new plant at Allegany is completed, ap 
proximately 200 additional employees will 
have been specially trained to perform the 


operations that will be conducted there 


Earth Satellite Component. The develop 
ment of a computer that will play a de 
cisive role in the U. S. Navy's launchin 
of the Vanguard earth satellite in the 
ummer of 1957 has been announced, The 
coasting- time computer” will control the 
injection of the satellite into its orbit 
ound the earth at precisely the right 
moment. Ten scientists, under the direc 
tion of Dr. W. Harries and Dr. I 


enol CICTILISLS have been working on 


jouner 
the project since the Martin Company 
prime contractors, awarded Air Associa 
In leterboro, * J.. the vital subcon 
tract, [he coasting-time computer will col 


lect flight data during the first stage and 
the thrust period ot the second stage ol 


the launching procedure 


Hardening of Mill-Length Shafting. An 
eficient application of high-frequency tu 
duction heating is shown in the Therma 
tool progressive rod hardening mill. Uni 
form hardening of mill-length shafting to 
' 


pecihed 


n continuous production with push but 


hardness and depth is achieved 


ton simplicity Designed and built b 


Ne Rochelle Pool Corporation Ne\ 
Rochelle, N. Y. for metal working shops 
it hardens carbon steel rods up to 1 inches 
diameter and 30 or more teet in length 
without distortion, thus eliminating the 
usual straightening process. The Therma 
tool mill has a skewed roll arrangement 
driven by two I-hp variable-speed motors 
The design permits the feed rate and ro 
tation speed of the rods to be adjusted 
independently of each other, It is the feed 
rate, rotation speed, as well as the amount 
of power that determine the depth and 

nee of hardness obtained in the steel 


rods 


New Hetherington Plant. Work is under 

ay for a one-story, 16,200) square-foot 
building for Hetherington, Inc., Hook 
Road, Folcroft, a suburb of Philadelphia 
Pa The plant will provide urgently 
needed extra room in all departments to 
mect the growing demands of the avia 
tion, electrical, and electronic industries 
The air-conditioned building will house 
administrative, sales, and engineering of 
fices as well as testing and assembly de 
partments. Basic parts manutacturing for 
Hetherington’s 
and indicator lights will remain in the 
Sharon Hill, Pa. plant. 


special-purpose switches 


Keulfel & ksser. iv expand its production 
of precision equipment for optical tooling, 
Keullel & Esser Co. is opening a new fac- 
tory at Cranford, N. J. The Cranford plant 
will be the sixth factory that Keutlel & 
Esser has added to its manufacturing fa- 
cilities during the last few years. ‘The 89- 
year-old engineering company maintains 
its general offices and largest factory at 
Hoboken, N. J. This company has been 
a pioneer in the development of ad- 
vanced optical instruments for many in- 
dustries and tor military purposes. Its line 
of optical tooling is the most complete im 


the world 


West Coast Plant. Magnetic 


Line wishes 


Amplifiers, 
to announce the formation of 
its new West Coast Division. This new 
46 Washington St., El 
Segundo, Calif. Engineering and produc 


plant is located at 


tion of magnetic and transistor servo am- 
plifiers, d-c power supplies, voltage regu 


lators, and airborne servo systems will ! 


Ls 
accomplished at the West Coast facility. 
Ihe establishment of the new division will 
fucilitate liaison engineering and produc 
tion Of airborne Components and systems 
missile, and electroni« 


lor the airtrame 


industries 


Electric Delivery Truck. A modern battery 
powered truck, the C-V, which not only 
performs faster and more efficiently than 
i gasoline truck on short multiple-stop de 
livery routes, but also costs up to 50 per 
cent less to operate, has been developed 
by the Cleveland Vehicle ¢ ompany, S949 
Lakeside Ave Cleveland 14, Ohio. The 
wb electric street truck starts and picks 
up more quickly and smoothly than a 
sasoline truck. Responsible for this per 
Suuipinig 


power source, one of the latest Exide-lron 


formance is the huge-reserve 


clad industrial-type storage batteries, Pre 
dicting a probable life potential of twenty 
years for the truck the company states 
that its repair expenses average 55 per 
cent less than for comparable gasoline 


trucks 


General Telephone, General 
Felephone Corporation 260 Madison 
Ave., New York 16, N. Y. has announced 
} 


Chicago. 


the formation of General Telephone Lab 


oratories, Incorporated, with its head 
quarters in Chicago, Ill. The newly cre- 
ated organization has acquired the re 
search and development personnel and 
facilities of Automatic Electric Company, 
principal manufacturing unit of the Gen 
eral Telephone System, and will embark 
on a greatly expanded program of basic 
research and product development in the 
telephone switching and related com- 
munication fields. The work of the new 
laboratories will also extend into all areas 
of remote control by electronic and clec 
tromechanical means. In addition, the new 
laboratories will undertake a compre 
hensive program of quality analysis and 
measurement for all units of the General 
Telephone System 


(Continued on page 20A) 
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COMMUNICATIONS 
at Ramo-Wooldridge 


Communications activities at The Ramo-Wooldridge 
Corporation include research, development, and 
manufacture of advanced types of radio communica- 
tion systems, ground-reference navigation systems, 
and electronic countermeasure systems. Major 
programs are in progress in each of these fields. 


New and unusual techniques have been employed to 
provide systems having a high order of security in the 
transmission of information, broad flexibility in 
combating unfavorable signal propagation conditions, 
and substantially greater information capacity 

per operating channel. 


Some of the techniques used have made possible an 
increased range for given levels of transmitter power 
and reliability of communications, Others have 
provided specific advantages in very long distance 
communications or in operational situations requiring 
unique signaling capabilities. Developments in 
navigation systems have resulted in new equipment 
that is suitable for the guidance of aircraft at long 
ranges from their bases. 


In the work currently under way, some systems are 
in the laboratory development stage, some in the 
flight test stage, some are in production. Several 
types of systems developed and manufactured by 
Ramo-Wooldridge are in extensive operational use. 


Openings exist Systems study and analysis 
for engineers Airborne transmitters 
and scientists Transistorized video and pulse circuitry 
in these fields of Airborne receivers 
communications Reconnaisance systems 


| IMMUN IC ul tem 
activities Digital communications systems 





The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 


her 
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Industrial Notes 


HIGH VOLTAGE sear Mii tei = 


matic assembly machines have been 
awarded by International Business Ma 
SILICON POWER RECTIFIERS chines Corporation (IBM) to Multra Cor 

poration, Stamford, Conn., a subsidiary of 
Barnes Engineering Company. The con 
tracts call for the design and construction 
of a Multra automatic assembly machine 
that will automatically sort, teed, and 
assemble the parts of an IBM electrical 
relay, plus collateral development con 
tracts. The relay is a standard part of the 
IBM electric accounting machines, as well 
is IBM computers. The relay consists of 
nine parts: a trame two springs, an al 
mature, coil, adjusting plate, and three 
screws. All parts are automatically sorted 
fed, and inserted by the Multra machine 
Other contracts awarded Multra Corp, by 
IBM call tor exhaustive studies in auto 
matic feeding of various sizes and shapes 


of parts, prior to their automatic assembly. 


Network Analyzer Rental Service. The 
network analyzer installation is now avail 
able to public utility companies, manu 
facturing industries, and consulting en 
gineers for their use in making power 
system studies. Fast operation, accuracy 
and minimized advance preparation rec 
ommend this unit for completing complex 


Sarkes Tarzian series type SM silicon rectifiers problem solutions in short time, Quiet 


air-conditioned quarters, designed for the 


provide the practical, low cost solution to the high volt- purpose, aid in efficient operation. ‘The 
age silicon rectifier problem. Stable characteristics in- i Me: alge Re ee Rl 


electrical system which may be represented 


herent in low voltage junctions are carried over to this by 12 generators, 88 lines, 32 loads, 16 
series. If your application calls for high temperature per diem rental fee includes the services 
and high voltage, send for complete information. of an operator and an assistant. Location 


is in downtown Philadelphia, convenient 
ELECTRICAL RATINGS to transportation and hotels. For time 
available, contact either the nearest 1-1-1 
district office or 1-T-E Circuit Breaker Co., 


Man. Recurrent Philadelphia 30, Pa 
| Inverse Manx RMS Peok 


: —4 
Type Volts 100°C 150°C 100°C 150°C No 


transtormers, and 150 buses. The nominal 





Mon Current Ratings— Amperes 


Peotk 








680SM 800 56( 1.92 560 4.5 2.25 1N1108 
120SM] 1200 840 5 1.06 530 2.12 IN1T1I09 
1605M] 1600 1120 ) 1.00 500 2.00 INTII0 
2005M] 2000 1400 5 940 470 1.87 IN}D11 


2405M]| 2400 1680 5 875 437 1.75 INT112 ica) RCA weather radar. Twenty-one units 
2780SM]| 2800 1960 5 812 405 1.62 1N1113 ot RCA’s 


RCA Weather Radar in Australia, Qantas 
Empire Airways, Ltd., of Australia, will 
equip its fleet of transoceanic passenger 


planes with (Radio Corporation of Amer 









































weather detection and penetra 





iboard its American-made Super G Con 


oO adi be stalled b F as 
DIMENSIONS tion radar will installed y Qanta 





Slewe 3 erec stellations The home base of Qantas 
Empire Airways, Ltd is Sydney, New 

A ‘ NO 
a South Wales. This radar system, known 
15/32 31/32 1N1108 








as AVP-10, provides pilots with early 
15/16 1-7/16 1N1109 warning of approaching storm centers as 
13/32 1.29/32 IN1110 far away as 150 miles, enabling the pilots 
7/8 2-3/8 INDONF to follow nonturbulent air paths through 
11/32 2-27/32 YN1012 and around these storm centers. It is com 
13/16 4.5/16 1NDD33 pact and light, weighing only 125 pounds 
— 2 Pee ee Similar RCA equipment has been fitted 

















aboard 13 additional United States and 

foreig airlines ove nporta do 

RECTIFIER DIVISION | | cious 
415 N. College Ave., Dept. E-1, Bloomington, Ind equipment 


IN CANADA: 700 WESTON RD., TORONTO 9, TEL. ROGERS 2-7535 
EXPORT; AD AURIEMA, INC., NEW YORK CITY (Continued on page 38A) 
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Principles of 
Transmission 
Line 
Relaying 


This booklet (S-81) has been compiled 
by the AIEE Committee on Relays Sub- 
committee on Line Relay Protection. The 
objective is to present basic relaying 
philosophy rather than details and 
characteristics of specific relaying sys- 
tems. Thus, to one who is not a relay 
specialist, the booklet is an opportunity 
to become familiar with the principles 
involved. The relay engineer will find 
presented a broad cross section of line 
relaying fundamentals that will be useful 
in his work, and engineers undertaking 
relay work will find these papers to be 
a valuable introduction and reference 
source. 


More advanced forms of transmission 
line relaying, such as microwave relay- 
ing that are just coming into being, are 
not included in these papers, nor are 
simple straightforward applications con- 
sidered. A concerted effort has been 
made to direct attention to the fun- 
damental concepts and practices used 
in providing modern transmission line 
relay protection. 


This 64-page special publication is 
available for the price of $1.00. Write 
for copies to: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 











predict 


INSULATION 
FAILURE 


simply... 
efficiently 


with BETA series 3000 DC 
OVERPOTENTIAL TESTERS 


{deal for either acceptance or in-service field testing of cables, insulators, generators, dynamos 
and other large rotating equipment; even transformers and bushings... the BETA Series 3000. 


The use of DC eliminates capacitance currents and permits a gigantic reduction in size and weight, 
making test equipment both mobile and portable. Direct leakage current measurement permits 
positive checking of quality and life expectancy at test voltages that are non-destructive and 
non-deteriorating. 


Built-in safety features such as interlocks and overload relays protect operators. Unmatched 
dependability is assured . . . with the BETA Series 3000. 


SPECIFICATIONS 


@ INPUT VOLTAGE — 105-125 v., 50-60 cycle, or to order 

@ INPUT CURRENT — 2x rated maximum output current 

@ OUTPUT VOLTAGE — 0-30 to 0-150 kv., continuously variable 

@ OUTPUT CURRENT — 1 to 5 ma, continuously available at rated output voltage 
@ POLARITY — Negative or reversible, to order 

@ RIPPLE — approximately 1-2% at full resistive load 

@ INSULATION — air (0-30 kv), oil above 30 kv 

@ LINE VOLTAGE STABILIZATION — +1% for +15% variation from rating 


Write TODAY for technical data on DC Overpotential Testing 
and the complete line of BETA AC and DC Power Supplies 


BETA field engineers are avaliable for consultation throughout the United States and Canada 


BETA ELECTRIC 


division of SORENSEN & CO., INC. 


333 E. 103 Street, New York 29, N. Y. ENdicott 9-7550 


THE FIRST IN HIGH VOLTAGE 
See us at Booths 3107 & 3109 at the 1957 Radio Engineering Show 





FOR YOUR high voltage transmission program, think of Kaiser 
Aluminum —one of the industry’s major suppliers of high volt- 
age transmission cable. 

For immediate attention, contact your Kaiser Aluminum 
sales office or one of our many distributors. Kaiser Aluminum 
& Chemical Sales, Inc., Executive Office, Kaiser Bldg., Oakland 
12, Calif; General Sales Office, Palmolive Bldg., Chicago 11, Il. 


FLASH! Kaiser Aluminum has just purchased the 


Wire & Cable Division of U. S. Rubber. For full 


details, contact any Kaiser Aluminum sales office. 


® 2) 
scamacanazmammenron: —-‘Kgiser Aluminum 
Alternate Tuesdays, NBC Network. 


icin vipmaenames heist Be, [Aluminum is the answer to Adequate Wiring | 
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KAISER ALUMINUM increased 
its sales of ACSR last year 
a whopping 38%! 


_THE INDUSTRY AS A WHOLE 


increased sales of ACSR 
last year about 7%! 


WEATHERPROOF DUPLEX TRIPLEX 


~WEOPRENE « POLYETHYLENE - SOLID OR STRANDED DAN ase Oh 
AAAC (ALL ALUMINUM ALLOY CONDUCTOR) « “TWO-SHOT'’® OR AMAL 
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IXL Tree Wire 


. +» for optimum* 
abrasion resistance! 


1. Eliminates excessive 
tree-trimming costs 

2. improves company-community 
public relations 

3. Adds to the appearance of 
suburban installations 


*In recent abrasion tests, Collyer IXt Tree 
Wire ran for 1,250,000 cycles, (IPCEA and 
ASA requifements: 200,000 cycles) 


Write for samples and specifications! 





CRYSTAL CALIBRATOR 


For calibration and frequen- 
cy checking of signal gen- 
erators, transmitters, receiv- 
ers, griddip meters, and 
other equipment where a 
high degree of frequency 
accuracy is required, 
Frequency Range 

Model 111 - 250 Ke to 1000 Mc 
Model 111-B-100 Ke to 1000 Mc 


E Frequency Accuracy ~0.002% 


S| Write for Bulletin 160 


MEASUREMENTS CORPORATION 


BOONTON «+ NEW JERSEY 





AWA CHRISTIE) 
SILICON 


POWER RECTIFIERS 


For Top Reliability 


® A standard line from 30 to 1000 amps 


® Closely regulated by magnetic control 

® Voltages: 8- 16-32-36 

® Stationary or Mobile Types 

®@ For Missile, Aircraft, Lab & Factory 
Write for Latest Bulletins on 


Silicon & Selenium Power Rectifiers 


CHRISTIE ELECTRIC CORP. 


lyer & 


COLLYER INSULATED WIRE Co. 
245 Roosevelt Avenue + Pawtucket, R. |. 


Dept. EF, 3410 W. 67th St., Los Angeles 43 


Over a Quarter Century of 
Rectifier Manufacturing 
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GENERAL CABLE 


ALECTRAL 


ALU MINU iv 
CONDUCTORS 


WEATHERPROOF 


Consistent, outstanding performance mark General Cable's ALECTRAL 
Bore and Insulated aluminum conductors. Manufactured to General 
Cable's high stondards in all sizes. Bore ACSR and aluminum * Weather- 
proof aluminum and ACSR conductors * All types of service drop cables 
ALECTRAL is available with a complete range of paper, rubber and 
thermoplastic Insulations, backed up by over 75 years of General Coble’s 
engineering and manufacturing experience. 
SERVICE DROP CABLE GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, N. Y. 
Offices and Distribution Centers Coast-to-Coast 


>» 


for quality and service... specity G E M Ee R oh L Cc p .' B L = 
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They’re so quiet, you don’t know they’re around. 

All in all a total of 34 separate checks and tests are made to assure 
that every Westinghouse motor meets the rigid requirements for— 
applications where motors must be quiet. 

Precision manufacturing of Life-Line® ‘‘A’’ motors provides the 
smoothest operating drive available. Modern Dynetric® balancing of 
every rotor before assembly guarantees smooth and quiet power. 

Squeezing air-conditioning equipment into space adjacent to busy 
offices makes quiet motor operation essential. Specify Westinghouse 
Life-Line “‘A”’ for your next air-conditioning job. 

For complete information call your nearest Westinghouse Sales 
Engineer or write Westinghouse Electric Corporation, 3 Gateway Center, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-22003 


you CAN BE SURE...1F ITS Westinghouse 
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WHAT DO YOU MEAN 
-TUBEMANSHIP 


“> 


At Wolverine Tubemanship is a big word—a dedicated 
word. It was coined by Wolverine people to describe the 
experience, research, sound engineering and rigid quality 
control that go into every Wolverine product. 


Because of Tubemanship, manufacturers can specify tub- 
ing and tubular-shaped parts designed to meet widely 
diversified needs. 


For manufacturers of electrical equipment, for example, 
Tubemanship has produced Wolverine Trufin" —the in- 
tegral finned tube that gives added capacity to trans- 
former oil coolers. Or, if their specifications call for prime 
surface tube, manufacturers can select from a wide range 
of sizes and alloys in both aluminum and copper. 


When components such as copper or aluminum connectors 
or tubular switch gear are needed, Wolverine's complete 
fabrication facilities can shape them to customer specifi- 
cations. Included in Wolverine's two-plant facilities is 
equipment for finning, spinning, bending, coiling, flaring, 
expanding, beading, etc. 


Next time your requirements call for copper or aluminum 
tubing or tubular-shaped parts, remember that there is a 
difference in tubing—Tubemanship is that Difference. 
For the complete story write—today—for your copy of 
Wolverine's new book “The Measure of Tubemanship” 





Division of Catumet 4 Hecta, ine 


1465 CENTRAL AVE., DETROIT 9, MICH 
ANADA VU 
UIPMENT 


) Siemmeeiie site thoseibe | WOLVERINE TUBE 
owe “w 


Wolverine Trufin is available in Canada through the Unifin Tube Company London, Ontario 
MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES IN PRINCIP 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16. NEW YORK 


WOLVERINE TRUFIN— 
the integral finned condense tube 
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‘Tue vom : 
in the United States was disigad: bu 
pioneers of Airblast Breakers, Brown Boveri. 7 
with an inns 


at the East Lima palwbbetsa 2° 
two such units in bole A 


Contact Brown Boveri, the leaders in she 


BROWN ee 


19 RECTOR STREET @ 
Atlanta, Go. « Bieminghain, “Ale + Boston, Mots. * Bul 
Den Colo. « Detroit, eH oO. + N 
Geaaile, fens ein emt 2A Pa 
Portland, Ore. + a: Ve. + Sen Francisco, on 
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splice 


Die inserts can be changed in less than a minute. 


Now, you can install a wide range of distribution connectors on all 
conductors up to 2/0... with just a single tool. The new MD-4, with 
interchangeable jaw inserts, will handle taps, splices, deadends for 
copper or aluminum through size 1/0 ACSR—or 2/0 for the Hysplices. 
Tremendous force — 9,000 lbs. developed by combined cam and lever 
action—plus the simple change of die inserts—give the MD-4 a versa 
tility never before achieved in a tool of such light weight and low cost. 
Accessories include an insulating neoprene cover for the Hytool head, 
and a canvas carrying bag or steel case. Write Burndy for details. Aligning pins position the jawa— set screws, lock them in place 


a a a OF 56-9 


Norwalk, Connect. « Toronto, Canada « Other Factories: New York, Calif., Toronto « Export: Philips Export Corp. 
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Available now... 


Hughes introduces a new series of high quality silicon 
rectifiers, especially designed for use in miniaturized 
circuitt The cnew low pow r rectifiers are char icter- 
ized by low torward voltage drop, together with low 
back leakage. They are exceptionally efficient units in 
clectronic power supplies and, in such applications, can 
bx used in place of many conve ntional vacuum tubes 

The new Hughes Rectifiers feature: maximum AC 
Input voltage up to 275 volts RMS; maximum reverse 
DC working voltages up to 375 volts; maximum aver 
we rectified forward current up to 200mA; maximum 
power dissipation (at 25°C) up to 200m W, Operating 


temperature range for all types 56°C to +150°C 


a 


HR10211 
HR10212 
HR10213 
HR10214 
HR10215 
HR10251 
HR102 v4 
HRI 
HR10: 


HRI 


PHYSICAL CHARACTERISTICS 
All Hughes Rectifiers are pac kaged In a One-piece, 
fusion-sealed glass body. This famous construction is 
IM pervious to morsture pe hnetration, ensures stable op- 
eration under severe operating conditions. Maximum 
dimensions, rectifier glass body: length, 0.265-inch; 
diametet , 0.105-1ne h 

Our sales engineers will welcome the opportunity to 
dis« uss applic ations of these new rectifiers with you. For 
the address of our sales office nearest you, or for more 
complete specifications concerning the new Hughes 
Rectifiers, visit Booths 2801, 2803, 2805 at the LR.E. 


Show, or writ 


SEMICONDUCTOR DIVISION « HUGHES PRODUCTS 


International Airport Station, Los Angeles 45, California 


HUGHES PRODUCTS 


! 
! 
i 
L 


© 1957, HUGHES AIRCRAFT COMPANY 


HUGHES 
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FROM DATA TO DIGITS... 


Today Hughes is developing systems which 
convert radar data and other information 
to digital form and process it for use in 
performing control functions. 


These systems will be able to receive and 


store vast quantities of data from many dif- 


ferent sources and distribute it, after proc- 


essing, Over large and ¢ omplex gre yund nets. 


ae yor to digital computers are em- 
¢ 


P 


and novel programming techniques, The 


»yed, utilizing magnet drum memory 


systems will also include visual displays and 
employ the latest concepts of human engi- 
neering to simplify equipment operation 
and minimize the possibility of human 
error. Vacuum tubes are being replaced by 
transistors or ferrite cores in Hip-tlops, 
registers, and amplifiers; and diode matri- 
ces are being replaced by ferro-magnetic 
circuitry. 


These and other features of the new sys- 
tems promise to maintain and extend 
Hughes leadership in the fields of digital 
computers and proc essing systems. In order 
to design and build these and future sys- 
tems, Hughes requires engineers with ex- 
perience em clec tronic circuit design, ke eric al 
design, electronic packaging, radar systems, 
and many others, 


For further information write us at the 
address below. 


REBGEARCH AND DEVELOPMENT LABORATORIES 


SCIENTIFIC STAPF RELATIONS 


Hughes Aircraft Company, Culver City, Calif. 
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KEEP UP-TO-DATE ON MAGNETICS 


what are the new Performance-Guaranteed laminations? 


Whenever our tungsten-carbide dies have produced 
nough nickel-iron laminations of a new shape to permit 
ton king them for immediate delivery, we let you know, 
because we get so many requests for “what's new in 


Performance-Guaranteed laminations?’ 


It’s rather sensible, the emphasis our Customers put on 
this “Performance-Guarantee.”” They know it’s a guar 
antee based upon our highe) quality hydrogen annealing, 


vital for high permeability laminations. 


You Scc, 


carbon, oxygen and sulphur, have a deleterious effect on 


small percentages of impurities, particularly 


magnetic propertic s—and they are present in every alloy 
at the beginning despite the most rigid control of the 
metallurgy of the heats. In this as-rolled state, the steel 
will develop as little as 5% of its ultimate permeability. 


Now everyone “hydrogen” anneals—but not everyone 
dry-hydrogen anneals. You can’t use bottled hydrogen, 
without leaving a surface oxide injurious to magnetic 
properties and making soldering virtually impossible. So 
we dry our hydrogen to a dewpoint of —60° C, removing 
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the water vapor which is produced by the reduction of 
hydrogen. Carbon reduces to methane, sulphur to sul- 
phur dioxide, and both are removed by the continuous 
flow of dry hydrogen during the 24-hour cycle. 


As a result of our superior annealing, we develop better 
magnetic properties and clean lamination surfaces, and 
you get that valued ‘ Performance-Guarantee.” 

New Performance-Guaranteed shapes, in stock, immedi- 
ately available: EE 28-29, UI-312, F-21, DU-1, DU-37, 
rotor, stator and head laminations. Why not write today 
for Catalog ML-201 and full information on these and 
all other clean, flat, burr-free laminations we manufacture, 


Magnetics, Inc., Dept. EN33, Butler, Pennsyluama, 


aS ait ay 
MAGNETICS inc. 


_ ae 


CABLE. MAGNETICS 
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PATH 
of 
POWER 


through CONCENTRATE 


CONTINENTAL MOTOR CONTROLS 
EQUIPMENT 


IN ONE COMPACT 
“PACKAGE” 








MOTOR CONTROL CENTERS 


“‘Concentrol”’, achievement of CONTINENTAL 
design, engineering and craftsmanship, assures 
you of maximum personnel safety and production 
continuity in a motor control center. Self-sup- 
porting, pre-wired and standardized, it cuts instal- 
lation time and costs, saves hours of engineering. 


e MODULAR CONSTRUCTION — structures 
can be added or moved quickly, easily. 


e SPACE SAVING —- back-to-back arrange- 
ment requires half the floor space. 


e EASY ACCESSIBILITY to all units, for re- a” 
duced maintenance. ' 


e ALUMINUM construction available. NEW Concentrel 


* USES STANDARD STARTERS of your own PLUG-IN UNITS 
choice. 

for greater safety, 

Compare for yourself. easier insertion and re- 

Write for Bulletin 401 today. moval. All wiring is acces- 

sible from front. Remov- 


poe an Pre able door hinges facilitate 
SHIPM eeks . ‘ 
a A installation and mainte- 


nance, 


LR 
CONTINENTA 3 ELECTRIC EQUIPMENT CO. 


ihe General Offices: 203 West Ath Street, Cincinnati 2, Ohio 
Manvfacturing Plants in Ludlow, Ky. ond Tampa, Fla. Sales Engineering Offices in all Principal Cities 


*Standard arrangements with size 1, 2 and 3 full voltage, non-reversing starters. For other 
arrangements or starter requirements, refer to Factory. 
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Why Build Bomb Shelters 


osnartionttis for Traneformere 7 


PERSONS 


KEEP OUT. 





: 


Silicone insulated ne gp ye 
formers need no vaults, are safer, | SPR ae EOE 
more reliable and less expensive. ~ — 


. , ¢ / : : 
SAFER...no explosion, fire or toxic hazards with Where is there a more vital need 
silicone insulation. for reliable transformer service 


MORE RELIABLE... silicone insulation is inherently : > Th than in ' a onan nai Ne 
more resistant to high ambients, heavy overloads, ig hi ly so ort ort eee 
moisture and corrosive atmospheres, w Fort uses two Fennsyivania transvormer 


LESS COSTLY ... silicone insulation can harness more Company units, both 1000 KVA, three phase, 
eget a neti 60 cycles, 150C rise. Insulated with Dow 
power per pound. That means smaller transformers 


Corning Silicones, these dry-type_ trans- 
that can be installed close to load anywhere in your (sn Silei: yyP : 
ve : formers carry all power for Fort Worth’s 
plant saving space, copper and installation costs ; ait it ih 
field and terminal lighting system. Silicone 
insulation was specified because it provides 
a greater guar- 


: ’ ¢ antee to public 
silicone insulated dry-type transformers require He. safety; is more 


no expensive vaults or special ventilating systems Ls dependable, and 

your maintenance costs drop to almost nothing fe. has the overload 
with silicone insulated dry-type transformers. All ? capacity to handle 
that’s required is an occasional dusting — no liquids iy emergency loads. 
to replace or filter 


your power distribution system is more efficient, 
more flexible and adaptable with silicone insulated 
dry-type transformers 


j aM x4 : * vith ileal ge opt Es 
Mail coupon today for additional information “3 Pa A ee pag Aes, opie Mae Se: tha 


Dow Corning Corporation, Dept 4115, Midland, Mich DOW CORNING 


Please send me sources of supply for new Silicone SILICONES D 0 w Cc 0 R bs l N G C 0 R P 0 R AT i 0 N 
ee ee aee MIDLAND, MICHIGAN 


ATLANTA + BOSTON + CHICAGO «+ CLEVELAND * DALLAS 
DETROIT + LOS ANGELES + NEW YORK * WASHINGTON, D. C. 


CANADA Dow Corning Silicones Ltd., Toronto 


GREAT BRITAIN. Midland Silicones Ltd., London 
FRANCE: St. Gobain, Paris 
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Compact 
amplifier-voltmeter 
with millivolt 
sensitivity 


Type 346 double-duty meter instrument. 
Serves simultaneously as vacuum tube volt- 
meter and highly sensitive a-c voltage 
amplifier. 

METER RANGES: 0.001, 0.003, 0.01, 0.03, 0.1, 
0.3, 1.0, 3.0, 10.0, 30.0, 100.0, and 300.0 volts 
full scale. ACCURACY: + 3%, 20 cps to 1 me, 
+ 5%, 10 cps to 2 mc. STABILITY: +1% at 
any line voltage between 105 and 130 volts ac 
INPUT IMPEDANCE: 10 megohms — shunted by 
24 uuf, AMPLIFIER: Maximum voltage gain 1000; 
maximum output voltage 1 volt. OUTPUT IMPED- 
ANCE: 600 ohms resistive. HUM AND NOISE: 
One minor division max. OVERLOAD: Automatic 
overload protection. POWER REQUIREMENTS: 
117 volts + 10%, 50-400 cps 40 watts. SCALE: 
Hiuminated 41%” damped meter movement 
DIMENSIONS: 612” high, 44%” wide; and 74” 
deep overall. Weight: 6% Ibs. 


PRICE $200 | 


High frequency 
extended range 
oscillator 





Type 347 extended range oscillator featur- 
ing extended high frequency range, low 
waveform distortion, constant level output 
and remarkably small physical size. 


FREQUENCY RANGE: 18 cycles to 1.1 mec in five 
overlapping ranges. DISTORTION: Total harmonic 
distortion of waveform less than 2/10 percent 
when operated into 10K ohms or higher load 
CONSTANT OUTPUT: Output voitage constant to 
within + % db from 18 cps to 200 kc for any 
output over 0.1 volt. High range +2 db. OUT- 
PUT LEVEL: 10 volts open circuit. Maximum load 
current: 4 ma. rms. OUTPUT CONTROL: Logarith 
mic control calibrated in volts. INTERNAL IM- 
PEDANCE: Approximately 400 ohms. CALIBRA- 
TION ACCURACY: + 2% (+41 cycle) from 18 cps 
to 210 ke, +10% to 1.1 mec. STABILITY: 
+ 0.3% for line voltage range of 105 to 130 
volts, and +0.5% for temperature range of 0 
to 50°C. HUM AND NOISE LEVEL: 3.0 Millivolts 
or 60 db below output signals, whichever is 
greater. DIMENSIONS: 614” high, 41%” wide, 6” 
deep overall. Weight: 6 Ibs 


nice *150° 


Low-distortion, 
wide-band 
bridge type 

signal generator 


NCE 


PACKAGES 





Type 348 signal generator provides low distortion 
sinewave signals between the frequencies of 0.9 cps 
and 510 ke. Just right for design investigations of 
magnetic amplifiers, servomechanisms, computers and 
general laboratory and field use. 


FREQUENCY CHARACTERISTICS 

RANGES: 0.9 cps to 510 ke in six ranges. STABILITY: + 05% 
for frequencies up to 100 kc for line-voltage variations 105 
to 130 volts and temperature within 0 to 50°C CALIBRA- 
TION ACCURACY: + 2% (4% cycle) above 10 cps; + 5% 
below 10 cps. DISTORTION: Less than 0.1% over most of 
the useable range rising to less than 0.3% at 30 cps 


AMPLITUDE CHARACTERISTICS 

OUTPUT LEVEL: 50 volts, + 10% 2 watts or 40 ma maximum 
OUTPUT RANGES: Continuously variable from 0 to 0 05V,; 
0.5 volts; 5.0 volts; 50.0 volts. STABILITY: + 0.5 db re 
ferred to 1 ke over the entire frequency range. OUTPUT 
IMPEDANCE: At the 50 voit output range — 6 ohms in series 
with 1000 microfarad; 5 volt output range—6 ohms in series 
with 1000 uf; 0.5 volt range -—55 ohms; 0.05 volt range 
6.2 ohms. POWER SUPPLY REQUIREMENTS: 117 volts ac, 
+ 10%; 50-400 cps, 110 watts. Fuse protection; 16 am 
peres, slow-biow. DIMENSIONS: 9-7/8" high, 7-5/16° wide, 
10-11/16" deep overall. Weight: 19 Ibs 


nce *325° 


* Price slightly higher in 50 cycle areas. 


DESIGNS FOR THE TIMES 


Oscilloscopes © Pulse Generators © Signal Generators © Vacuum Tube Voltmeters © Electronic Switches 
Recording Cameras © industrial Television © Scanning Systems © Electronic Components © Pulse Transformers 
Write For Complete Details 
Technical Sales * ALLEN B. DU MONT LABORATORIES, INC. © Clifton, N.J. 
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“By installing Fusetron Fuses... 


We saved from ‘165 to ‘225 
worth of solenoid coils a year 


and reduced down-periods”’ 


ED. O’HATNICK, CHIEF ELECTRICIAN 
FRANK KNEELAND PLANT, UNITED ENGINEERING & FOUNDRY CO, 
PITTSBURGH, PA. 


nention ELECTRICAL ENGINEERING when vriting to advertiser MARCH 1957 











Wr. O'AWatnich cCoultlndesd.. . ‘The solenoids 


on the hydraulic clutches of our horizontal boring mills would 
sometimes stick or slow down when dirt got into the oil. 


‘When this happened, the tap D. C. solenoid coils wouldn't be 
pulled in far enough so they would burn up 


“Each coil cost about $15 and with 12 to 18 of them burning up 
every year it didn’t take long for this to add to a considerable 
amount of money 


“And even more costly were the production losses that resulted 
from these shutdowns. 

“With hope of reducing these expenses, we decided to indi- 
vidually protect the 72 solenoids in use with 3/10 ampere Fusetron 
dual-element fuses. 


“In the next 3 years only 2 coils burned up. 


“We had other favorable experiences with Fusetron fuses that 
convinced me they can make a plant more effective. 


“That's why, upon being transferred to our Frank Kneeland 
Plant, I made a study to see where Fusetron fuses can be applied 
to help us reduce operating costs.” 
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Here’s why 


Fusetron dual-element 

Fuses protect solenoids, 
coils and transformers 
against burnout. 


By installing the proper size Fusetron dual- 
element fuse, a solenoid can be protected. The 
Fusetron fuse will not open on the operating 
surge but will open in time to protect, should the 
heavy current continue too long for any reason. 


A transformer or coil, likewise, can be pro- 
tected because the long time-lag of the Fusetron 
fuse permits it to hold all normal current surges 
and harmless overloads—yet it will open to pre- 
vent burnout on any dangerous overload. 


All you need to protect Coils, Transformers or 
Solenoids against burnout is a Fusetron fuse plus 
a fuse block or a BUSS fuse holder. 


On voltages up to 125 the same dependable 
protection can be provided with a proper size 
Fusetron plug fuse or BUSS Fustat. 


FUSETRON FUSES DO MORE THAN 
PROTECT SOLENOIDS AGAINST 
BURNOUT ... They Provide 10 Point 


Protection 1, High interrupting capacity — protect 
against heaviest short circuits, Have proven on tests to 
open safely on circuits set to deliver in excess of 100,000 
amperes. 2. Protect against needless blows caused by 
excessive heating — lesser resistance results in cooler 
operation. 3. Protect against needless blows caused by 
harmless overloads. 4. Provide thermal protection — for 
panels and switches against damage from heating due 
to poor contact, 5. Protect against waste of space and 
money — permit use of proper size switches and panels, 
6. Protect motors against burnout from overloads. 7. Give 
DOUBLE burnout protection to large motors without 
extra cost, §&. Protect motors against burnout due to 
single phasing. 9%. Make protection of small motors simple 
and inexpensive. 10, Protect coils, transformers and 


solenoids against burnout. 


Write for bulletin FIS. 


FOR LOADS ABOVE 600 AND UP TO 5,000 AMPS 
+ « +» USE BUSS HI-CAP FUSES! When coordinated with 


Fusetron fuses they will not open ahead of the fuse nearest 


faylit. 
Write for bulletin a 


Play Safel install FUSETRON dual. — “*¥STwostmy mamas i 


04C leet ae PROTEC NION 
element Fuses and BUSS Hi-Cap Fuses 


throughout entire Electrical System! Vy 


BUSSMANN MFG. CO. Div. of McGraw-Edliwn Co 
University at Jefferson, St. Lowis 7, Mo, 





(Continued from page 20A) 
NEW PRODUCTS 


Tape for Charts. A method of graph and 
chartsnaking, resulting in neater, more 


attractive, and ecasier-to-reproduce layouts, 


ARE you has been announced by American Chart 


Service, Inc (ACS), 101-105 Dover St 


Mele) 4). te FOR Somerville 44, Mass. The method is based 


on a series of self-adhesive acetate fiber od 
DIVERSITY? tapes in various widths, colors, and de [ " / 
= signs. The tapes are rapidly applied to ee | 


almost any surface and the narrower 


widths can be curved with ease. Once 


You can work in these fields made, graphs can be changed easily by 


peeling the tape off and replacing with 


new tape. Long-lasting adhesive backing 
at nf , assures permanency of the charts made. 
Tapes come in 15 different colors, 6 


in Southern California 


bed ‘ 
> you're wise to specify 
Telemetering HEVI-DUTY transformers 
: You can be sure of dependable opera- 
Servo Valves 4 tion of electrical components when 
; you use Hevi-Duty transformers. 
Airborne Radar ™, 
eae i ee i: Coils are precision- 
Miniature Electric Motors e “= wound with high- 
: 8 “a dielectric insulating 
P 4 materials between 
Missile Guidance uae. 


widths, and 9 different striped designs 


Underwater Sonar 
, Every Hevi-Duty 

the most complex graphs and charts transformer - : 
Industrial Sonics ; impregnated with a 

having a multitude of values and variables 12 

polymerizing-type 

varnish that resists 
moisture and 
corrosion. 


This enable artists to present clearly 


Lape widths range from 1/32 inch to 1 
Aircraft Hydraulics inch. Lo be able to slit tape to such nar 
row widths, ACS specified Aeroflex core 
tubing made by Anchor Plastics Company 
46-36 S6th St., Long Island City 6, N.Y 
Bendix-Pacific offers you this broad Acroflex has a smooth waxy finish and 
cross section of absorbing tasks. does not delaminate or split. Unlike tape , All Hevi-Duty units 
wound on other materials, where the last ; are built and tested 
turn is wasted, every inch of tape on an to meet or exceed 
Acrofiex core can be used, eliminating NEMA, ASA and 
all waste AIEE standards 
Terminals or poly- 
Flame-Resistant Glass Cloth. An epoxy vinyl-insulated, 
resins preimpregnated glass cloth manu color-coded leads 
factured by Standard Insulation Company are firmly anchored 
Fast Rutherford, N. ]., is being used in to coils. 
laminates exhibiting such outstanding 
electrical characteristics as 83 million] Whether your plans call for 1 trans 
megohim cm volume resistivity, 25 million former or 1,000, Hevi-Duty offers 
megohmes surface resistance, and 18 million complete facilities to assist in design 
mevgohms insulation resistance This ma ing and building a transformer to 
W. C. Walker, Engineering Employment Mgr. terial has been engineered primarily for] Meet your precise requirements Send 
Pacific Division, Bendix Aviation Corp. critical electrical and electronic laminates} US your specifications, or write for 
11616 Sherman Way, North Hollywood, Calif, as in printed circuits. Stanpreg epoxy glass BULLETIN HD-499. 

| am interested in this engineering field is furnished in dry nontacky easily 
i am a graduate engineer with degree handled rolls adaptable to all necessary 


~ wifi Mee ~§— 
tam not a graduate engineer but have operation Uniform resin content, consis a —y- >] —i~i- tf 
years experience = = mae = a Be ®& 


tent optimum flow characteristics, and ex 














tended shelf life are insured by carefully 


Name controlled impregnating procedures, Stan HEVI-DUTY 
Address preg is supplied in tapes or full width 


rolls Technical data suggested curing ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 


Heat Treating Furnaces Electric Exclusively 


City 
cycles, and samples are available 
Zone State 








(Continued or page 5A) Ory Type Transformers Constant Current Regulators 


ELECTRICAL ENGINEERING « 1 writing to advertiser Marcu 1957 





‘Oe ONE OF THESE TIMER 
were WILL DO YOUR 0B ziaotly! 


NEW.:-Type A 


REALLY SMALL 
IN SIZE AND COST! 
for applications requiring 
shorter timing periods, +15% accuracy 
and no interlocks 


Type B 


MACHINE TOOL STANDARD 
FOR MORE THAN 20 YEARS! 


for applications requiring timing periods 
up to 3 minutes, maximum accuracy 
and 1 or 2 instantaneous interlocks 


COMPARISON TYPE A TYPE B 


Timing Period .2 to 1 min. .2 to 3 min. 
Accuracy +15% +10% 


Max. 2 Double 
Circuit 
Panel Space 2%" x 4” 24" x 1%" 
Convertible 

Delay-On - Delay-Off Yes Yes 


Maximum Voltage 600 V. AC 
AC—DC 600V.AConly] 250Vv.DC 











Interlocks None 

















Write for Timer Bulletin 9050 
Address Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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PUBLISBHING 


LOOKING FORWARD 


Robert Fulton’s marvelous steamboat 
fired the minds of forward-looking men 
when she churned up the Hudson 


in 1807. 


To the House of Wiley, founded that same year, 
the Clermont’s voyage opened up 


a new and exciting frontier in publishing. 


If America were to exploit her new industrial age, 
pioneering books would have to be provided. 
It is this demand — greater in 1957 than ever — 


that Wiley has been meeting successfully 


for one hundred and fifty years. 


Today, the Clermont’s atom-powered granddaughter 
slips through the seas... 
the scientific community continues to expand... 


and, planning for the future, 


John Wiley & Sons looks forward to publishing 
an ever-greater number of distinguished books 


in all areas of pure and applied science. 


WILEY & SONS, 


Inc. 


440 Fourth New York 16, N. Y. 


Avenue, 
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THERMAL EVALUATION OF 
INSULATING MATERIALS 


(June 1954) 


At the 1954 Winter General 
Meeting the Subcommittee 
on Dielectrics and its Work- 
ing Group sponsored three 
sessions of papers covering 
various phases of the prob- 
lem of evaluating insulating 
materials. Since these papers 
review much of the recently 
developed information on this 
subject, it was decided to re- 
print them in this form. As 
test methods on the thermal 
evaluation of insulating mate- 
rials become available, more 
and more data on thermal 
stability of both the newer 
and the older materials 
should develop, and even- 
tually make possible the ra- 
tional revision of AIEE Stand- 
ard Number | on a sound 
basis. 


The 72-page printed pub- 
lication contains 16 papers 


and discussions, presented at 
the 1954 AIEE Winter Gen- 


eral Meeting. 


Publication S-61 is available 
at the price of $1.50 to mem- 
bers and nonmembers. Send 
orders to: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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FORWARO CURRENT DENSITY (ma/in®) 


Now...an accomplishment so far reaching it will 
change the sights of all rectifier users 


RADIO 
RECEPTOR’S 
improved new 
vacuum process 


* PETTI-SEL 


* High Current Density 
Industrial type 
SELENIUM RECTIFIERS 





Developed by the famous Siemens Organization of West Germany 
and now manufactured by Radio Receptor Co. in the U. S.A. 


TYPICAL FORWARD 
CHARACTERISTICS 


HCD PETTI-SEL 


Rectifiers 





Other American 


rectifiers 
now available ’ 











i?) 
i?) 0.5 1.0 


FORWARD VOLTAGE (AC.RMS) 


TYPICAL AGING 
CHARACTERISTIC 


Cell size 4” x 4”, single 
phase bridge (4-5-1-B) oper- 
ated at 130 volts AC input, 
8 amperes DC output cur- 
rent, resistive load, 35° C 
ambient temperature. 


Estimated life 100,000 hours 


Much smaller cell sizes than conventional 
units of the same ratings 


Lower forward voltage drop 


Suitable for high temperature applications 


Far smaller in size than other rectifiers of the same current ratings, the new 
Radio Receptor HCD Petti-Sel units are manufactured under laboratory con- 
trolled conditions with fully automatic machinery, assuring new standards of 
product uniformity. 

Field experience extending over several years with these rectifiers indicates 
an estimated life of 100,000 hours. This is largely attributable to the special 
process requiring no artificial barrier layer. Low forward voltage drop and low ° 
aging rate make the new Petti-Sel Rectifiers applicable to magnetic amplifiers 
and other control applications. 





OUTPUT VOLTAGE (Voc) 








HOURS O 5000 10000 15000 
Watch for further announcements of anique developments 


on these history-making rectifiers, If you would like ou new 
bulletin as soon as it is available, write today to Section EL-3. 


Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


Radio and Electronic Products Since 1922 
240 Wythe Avenue, Brooklyn 11, N. Y. » EVergreen 8-6000 


Radio Receptor Products for industry and Government: Selenium Rectifiers * Ger Diodes 
Thermatron Dielectric Heating Generators & Presses » Communications, Rader 4 Neviestion Eavipnomt 











You can rely on dependable 


Please 














instrumentation by 


You've asked for 


the dependable features 
of this 


AUTOMATIC 
OSCILLOGRAPH 


The §-25 can be your answer to modern research de- 
mands for a reliable oscillograph, never failing to record 
the specific information so vital to the success of costly 
research, design and development work. The exclusive 
features shown on the record, and remote control, make 
the S-25 your choice, whether it is to be used in small 


laboratory research or industrial development work 


Eliminate costly recording failures by using the reliable 
$-25 Automatic Oscillograph, now available for rapid 
delivery. Investigate the many exclusive features of the 
S-25 by writing for Bulletin 1-2C 


HATHAWAY INSTRUMENT 2/V/S/ON 

658600 EAST Jewe t AVENUE . DENVER 22 ¢ »L. ORADO 

HAMILTON WATCH COMPANY 

entw yor @cHicaco @ orrReoi @ PASADENA @ ALsvQuEeRQuE 
600 Filth Ave 35 € Weeker Or 19960 £ Lincoln Ave 360 € Green 3221 Stver Ave .S.8 


Plose 7.7947 Stote 2.6411 Birmingham, Mich Ryon 1.7629 5-9632 
Midwest 4 9004 
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What happens 
when lightning 


New Hubbard Film Demonstrates Lightning Arrester Operation 


The subject of power system lightning protection 
is complex and difficult to explain by conventional 
methods, This film, using new techniques of anima- 
tion and ultra-high speed photography, facilitates 
the understanding of the many variables entering 
into the problem of lightning protection. 

Produced in the Hubbard Research Laboratories 
especially for utility personnel, this film entitled 
**The Magic Cylinder” details formation of natural 
lightning, the effects of lightning on a power system, 
the duty on arresters, and the operational charac- 
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teristics of the types in current use. 

In full color and sound, with running time of 28 
minutes, the picture is without counterpart in its 
educational coverage of this complex subject. 

You can arrange for a showing of this brand new 
color film by contacting the Advertising Depart- 
ment of Hubbard and Company, 6301 Butler Street, 
Pittsburgh 1, Pennsylvania. 


? AND COMPANY 


Pittsburgh 1, Pa. « Chicago, Ill. * Oakland, Calif. « Plano (Dallas), Texas 


») advertisers 43A 
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Typical of the money you can save with 
Thorex lightning arresters are these 
two recent cases. 

A Southern property built a complete 
three-pole, 230-kv arrester with two 
ground men and a hoist operator in a 
total elapsed time of 1 hour and 28 
minutes. 

An Eastern property built a similar 
230-kv Thorex arrester in only seven 
minutes per pole, again using only three 
men. Moving equipment between poles 
took additional time, but the job was 
cleaned-up in less than an hour. 

Absolutely no external auxiliary sup- 
ports were required for these 230-kv 
arresters. All the high costs of bracing 
were eliminated. 

One arrester, complete, took 414 man- 
hours. The other took 3 man-hours. 
And that was alll! 


When do you consider an arrester is 
paid for? After you’ve paid the manu- 
facturer’s invoice? Far from it -- some- 
tifnmes. You may not have gone more 
than half way. But when that arrester 
is a Thorex, expensive extras disappear. 

Granted, no arrester is a bargain if it 
lacks protection. But the Thorex meets 
all published standards, comfortably. 
On top of this it has added protective 
features found nowhere else. It’s really 
worth a premium, while it actually costs 
you less. 

Is Thorex in your future planning? If 
not, a few minutes spent investigating 
it will be mighty profitable. 


Ouro Brass ComPpaANy, MANSFIELD, OHIO 
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e Safety Switches and e Fusible and Circuit Breaker “7 ¢ Voltage Testers 
Industrial Circuit Breakers Load Centers 
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e Fusible and Circuit Breaker e Power Distribution Switchboards 
Lighting and Power Panelboards and Switchgear 
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Wherever Electricity 





e Busways and Wireways 


ECaM e Special Purpose e Control Centers 
High Voltage and Control 
Synchronous Starters 


ID} SQUARE J) COMPANY 
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e Drum Switches ' 
Control Rel 
e A.C. Manual and Magnetic Starters a eee e Timing Relays 





e Pushbuttons 


e Combination e Manual 


Starters Compensators 
of Reduced 


Voltage Starters 
e D.C. Starters 


F , “_ Pe, 
* Electronic and | A@nvaee i?) 


Electro-Magnetic e Float & Pressure Controls 
Welder Control for Pumps & Compressors 
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ECaM ECaM 
Lifting Magnets Magnetic Brakes 


FIELD ENGINEERING SERVICE 


available through Square D branch offices ECa&M Explosion-Resisting E . 
in all principal United States cities P 


...and in Canada, Mexico and England Control for Crane and Mill Contro 
Petroleum Industry 
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This 132kv Oilostatic system three phase termination 
direct to the high voltage side of the transformer elim- 
inates exposed bus structures, bushings and potheads. The 
self-contained termination saves space and provides max- 
imum safety because all “live” parts are enclosed. 


Section of a typical Oilostatic system 


Oilostatic transformer 


termination 


eliminates exposed 


bus structures 


Advantages of a self-contained metal-clad 
transformer termination are evident from 

the photo at left. This neat, compact 
termination, being completely enclosed, in- 
sures maximum safety by eliminating exposed 
bus structures, bushings and potheads. Since 
1949 this type of Oilostatic termination 

has been operating satisfactorily. 


The imstallation shown is the termination 

of a 132kv Oilostatic system recently pur- 
chased by Public Service Electric and Gas 
Company of New Jersey. This system, de- 
veloped originally by Okonite, consists of 
paper-insulated cables installed in a welded 
steel pipe filled with oil maintained at 200 psi, 


Proof that Public Service Electric and Gas 
Company of New Jersey can expect to 

get outstanding performance from this in- 
stallation is their previous experience with 
Oilostatic systems that date back to 1940. In 
addition, Oilostatic systems have been in 
successful operation elsewhere since 1932 

and have recently been installed for operation 
at 230kv. 


For information on Oilostatic systems, write 
for Bulletin EG-1044. Address: The 
Okonite Company, Passaic, N. J. 


Available with either copper or aluminum conductors 


. where there’s electrical power... there’s OKON ITE CAB LE 
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nuclear 


weap ons 


development > , 


TASEORPORATION OFFERS 
ORTUNITIES FOR... ENGINEERS, 
/STS AND MATHEMATICIANS 
FIELDS 


r » . ’ , ” “ 
reliability of systems epmpohents, 
nucleat weapons c fgets, aerodynamig¢ yp aracter- 


Studies of the’ 


istics, and quality expec tatiom 


DESIGN AND DEVELOPMENT: 


or 


é 


Complex clectromechanical syst@ms, components, « 


) 


and handling equipment 


TEST ENG/NEERING: 


Design of test equipment and direction of exhaus- 


yp 


tive environmental and field tests to determine 


reliability of components and systeras: @ 


STANDARDS ENGINEERING: P 


Analysis of manufacturing and design procedures 


to determine and maintain proper deandards 


MANUFACTURING RELATIONS ENGINEERING: 

Establishment of contact with as#@ciated manu 
} s 

facturers to decide on production methods, tooling, 


») 


and procedure 


y 
QUALITY CONTROL ENGIMGERING: > 
J cstabfishment of quality st and 
rvént of standards to assure, qu: Cality 


Sp 


yy 


Determination ;¢ 


ards and enfor¢ 


ot produ t be 
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WI 
Modern equipmegr tn “Lit G ditioned | 
tories, shops, and omce combines wi 
benefits;inelud yg free life insur: sickness 
benefits, reticement.and het h Srocection plans, 


and extremely generous Vacgg@ons and holidays 


to make Sandia 7" Specially attractive place 


to work, 


2 


ind 


ind modern 


with its exceptional climate 


Albuqu rquc : 


; 
metropolitan blending of ancient 


. 
cultures, provides an informal, pressure-free en- 


ipnatini for pleasant living. The city has an 


excellent school The University of New 


M« 


ystcm 


al 0 low ated he Sie providing Oppor- 


XiIcoO Is 


tunities for advanced study. Housing is readily 


ivail ible 
4 


‘here 


and recreational facilities abound 


are ASO openings for cnpineers and eCICTI« 


sts in Ou! expanding branch laboratory at Liver- 
gnore, 
é 


I} 
( or 


in the San Francisco area 


OU’D LIKE MORE FACTS about Sandia 


oration, Out bac kground oul work. and the 


oppprtunities we offer, nd you 


oul illus strate d brow hur Bic h xl ves more de tails 


a SSIA 


RPORATI@N 


we'll be happy to s 
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NOW! A NEW PEAK 
IN 






Bes next to impossible to demagnetize 
Stackpole Ceramagnet® (ceramic) permanent 
magnets under any condition of use! Magnet- 
ism is permanently retained even in the pres- 
ence of strong opposing fields or when the 
magnets are used without “‘keepers” or other 
short-circuit conditions. 

Ceramagnet magnet energy product is 
adequate for practically any need. Non-critical 
ceramic materials are used exclusively. Elec- 
trical resistance approaches infinity. Eddy 
losses are practically nil. Permeability of ap- 
proximately 1.0 is about that of air. 

In most applications requiring relatively 
large sizes or intricate shapes, Ceramagnet 
Magnets show important cost savings. 










































































Present and potential uses include: 


LATCHES @ DRIVES @ POLE PIECES @© DOOR CHECKS 
SHUNTING CONTACTORS @ MAGNETIC CHUCKS 
MOTOR ROTORS @ TOYS @ METERS @ RELAYS @ OIL 
FILTERS @ COUPLINGS @© SMALL GENERATORS @ MAG- 
NETOS @ ION TRAPS @ H-F ALTERNATORS @ REGULA- 
TORS @ FOCUSING or DEFLECTING for cathode-ray tubes 
... and dozens of other applications. 

































































WRITE FOR CATALOG RC-10A 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 
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4 POLES ON ONE FACE 


As in this typical magnetic drive 
unit, Stackpole Ceramagnet per 
manent magnets may be magne 
tized in various arrangements with 
4-6 or even 8 poles on one face 









wowmacnetx A SEALED 
SEPARATOR 


MAGNETIC DRIVE 


Ceramagnet assemblies offer 

unique possibilities as drives and 

e; clutches, including sealed appli- 

K AA Ate DRIVEN cations where unquestioned mag- 
ORIVING —> MEMBER netic permanency is a ‘‘must'’. 

MEMBER 
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The Permanent Magnets that are REALLY PERMANENT 








Magnetic Permanency! 





(Continued from page 38A) 
New Products 


Recorder, A 2-pen 2-zone recording instru- 
ment, ideal for comparative measurement 
in both the laboratory and on the produc 
tion line, is now included in the model 
6,700 line of recording-controlling instru 
ments manufactured by Weston Electrical 
Instrument Corp Newark 12, N. J., a 
subsidiary of Daystrom, Inc. Although this 
model 6,791 type | recorder is actually two 
independent instruments in one it 18 
housed in a case measuring only 17 

inches wide to fit standard relay racks 
and the instrument is of the same simpli 


fied, unitized 


construction which distin 
guishes the entire line. It employs two 
electronic amplifiers of special plug-in type 
for easy servicing, and two separate 
measuring circuits with replaceable range 
standards for quick range change on either 
one or both zones as desired \larm 
switches are available for each zone and 
can be set in a matter of seconds. Shick 
wires are interchangeable, and totally en 
closed for complete protection Chart 
speed available from one inch per hour 
to | inch per minute Model 6.79/ is 
available with semiautomatic or fully 
automatic standardization on potentio 
meter, and is supplied in a dust- and 
fume-resistant case for universal mounting. 
Literature giving complete information is 
available from the manufaetures 


Adjustable Hole Gauge. The Kwik-Chick 
hole gauge, a precision tool manufactured 
by the Allied Products Division, Hamilton 
Watch Company, Lancaster, Pa., permits 
rapid and highly accurate measurement of 
small-hole diameters. The device is so 
simple to use that a child can actually 
gauge hole diameters in 5 seconds or less. 
Accuracy and readability of the gauge is 
0.0005 inch, the direct reading scale being 
marked in increments of O.OOL inch, and 
equipped with a 25X magnifying lens. A 
complete set of three gauges covers hole 


diameters from 0.025 inch to 0.380 inch 


each Kwik-Chek unit having a hole diam 
eter range of 0.125 inch. The gauge is 
composed of three basic functional parts 
a tapered retractable needle, a precision 
clutch mechanism and an_ easily-read 
magnified scale Hole diameters are 
measured in four easy steps: needle re 
leased by pushing the clutch button, 
needle inserted in hole, barrel pushed 
down flush with the piece being measured, 
and gauge removed and diameter read 
directly 


(Continued on page 56A) 
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Prismalume* Controlens* No. 6024 Introduces 
fiw, New Concepts in Fluorescent Light Control 


aun 


There's a new trend in lighting — 
heralded by this two-foot-square 


ie f ae mere HOLOPHANE CONTROLENS*. . . It 


Pinan 


The Name HOLOPHANE 
is your Surest Guide 
to Lighting QUALITY 


High-speed pressing and rolling 


produces the highest illumination with 
No. 6024 in large ceiling panels; effective lighting 


for executive offices complete visual comfort! With your 


first step into an Interior illuminated 
Gre cost-cutting ways of making 


by this CONTROLENS you sense that prismatic panels—acceptable only 
where quality is unimportant 

something new and stimulating has This is definitely not the Holophane 

been achieved with the lighting . . . Sales Ny eeeeree ee wee 

is carefully and individually pressed 


on specialized equipment. Only 


Due to prismatic control, maximum by this painstaking process 
can we make prismatic forms 


light is delivered on the work plane accurate enough to direct light 


This CONTROLENS can be used in two- SORRY SOS W'S ROSES 
HOLOPHANE Lenses are the basic 
foot-wide troffers (continuous runs), components of custom-engineered 
illumination systems, specifically 
geometric groupings, or large luminous deitaaed ler euch Uaitine 
panels. . . Its sleek, handsome design requirement To be sure of 
quality in prismatic CONTROLENS* 


Refractors or Reflectors, look 





In 2-foot-wide troffers: emphasizing spatiousnes 
interiors conforms with the modern decor of 





the bank 
offices, banks, stores, lobbies, show- for the name “HOLOPHANE” 
: impressed on each piece 
rooms, auditoriums and an unlimited 
variety of other areas. Write for 


complete engineering data today. 


For Better Lighting -«+ Be Specific 


*Trademark 
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Over-all view of mine. Each ore car in foreground contains about 60 tons of ore. 


Tracks are constantly being moved as pit en- Cables lie in the sun or rain without any pro- Shovel, being moved, carries 5000 feet of 
larges. Cables are moved with the tracks tection. They don’t need any. cable with it in the steel box. 


. 542 P pe eee: ~ 2 i £m, 
Workman manhandles the cable trailing a Notice long span of this cable bridge and Shovels lift up to 18 tons in one bite; they 
churn drill as it heads for new location. extreme flexibility of cable in foreground. operate 24 hours a day. 


ELECTRICAL ENGINEERING ’ d Marcu 1957 





4 


Entrance poles and meter houses. Cables start from here, work at 440 


or 4000 volts 


ry 
l HE PICTURES show one of the greatest open pit iron ore 


lron ore mine Leap vaya oni jer tp nena 


shovels and drills, Tiger Brand Amerclad electrical cable 

serves as a flexible nerve system to supply the huge elec- 

"A © trical requirements of machines that operate 24 hours a 

finds iger Brand day in temperatures that range from 100° in the shade to 
minus 40° in the shoulder-deep snow 

Some of this cable has been in use since 1928, and it’s 


still good. 
merclad Other cable is right in the blast area, where it is 


dragged over sharp rocks and pounded by dynamite- 
propelled boulders. Even this cable averages six to eight 

e e years of useful life. 

in UuUSe SINCE 1928 Look at the pictures and read the captions that tell 
about operating conditions. You'll see why no heavy- 
duty electrical cable has a greater reputation than Tiger 
Brand Amerclad. Call your American Steel & Wire rep- 
resentative for the whole story. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS TIGER BRAND ELECTRICAL WIRE & CABLE 


A STANDARD TIGER BRAND CABLE FOR 
EVERY SPECIAL JOB 


® asbestos wire and cable ® varnished cambric cable 


° mold cured portable cord ® interlocked armor cable 
® shovel & dredge cable 
© paper & lead cable * special purpose wire & cable 


* aerial, underground and submarine cable 








UNITED STATES STBEBL 
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ENGINEERING and 


From the Chart... 


DETAILS DESCRIBING SOME OF THE 
PROFESSIONALLY SIGNIFICANT POSITIONS 


SENIOR COMPONENT 
APPLICATION SPECIALIST 


Salary to $12,000 


This position requires an Electrical 
Engineering Degree with at least 
Six years’ electronic design experi 
ence. This experience should in 
clude the application of compo 
nents, such a6 transformers, 
relays, resistors, capacitors, sermi- 
conductors and rotary equipment. 
You must have the ability to coun- 
sel and guide young engineers 
lacking broad technical experience. 
The position is located in pleasant 
suburban Moorestown, New Jersey, 
adjacent to Philadelphia 


OPERATIONS ANALYST 
Salary to $12,000 


Join an operations research group 
in evaluating the air defense mis- 
sion. Areas of effort include: search 
and development probiems; proba- 
bility studies to determine missile 
and aircraft weapons systems ef 
fectiveness using Monte Carlo dif 
ferential gain theory and other 
techniques; evaiuvation of ground 
control systems, kinematic studies 
using @ high speed digital com 
puter. 


Advanced degree or equivalent in 
math, physics or engineering. 
Minimum 3 to 5 years’ experience. 
Position at Airborne Systems Lab- 
oratory, Waltham, Mass. 


TRANSDUCER DEVELOPMENT 
ENGINEER 


Salary to $12,500 


inteseating position for Acoustical 
Engineer to work with small group 
in design and ve seygy SA of de- 
vices and systems. Prominent in 
the microphone and transducer 
fieid, RCA has interesting work in 
the foliowing areas: headsets, and 
loudspeakers; noise and vibration 
measurement and analysis, speech 
compression systems, noise can- 
cellation microphones, psycho- 
acoustics. RCA has facilities ideal 
for the man who desires advanced 
work. Position is located in Greater 
Philadeiphia area at Camden, 
New Jersey. 





INFRARED SYSTEMS ENGINEER 
Salary to $15,000 


Engage in overall coordination and 
design of infrared systems for Air- 
borne Fire Control Defense and 
Missiie Guidance. You should be 
experienced in general perform. 
ance specifications, servo design, 
displays, infrared heads and opti- 
cal systems. You aiso must be 
capeble of giving technical guid- 
ance to Junior Engineers. Mini- 
mum of 5 years’ experience neces- 
sary. EE or Physics degree. The 
location is Camden, New Jersey, in 
the Greater Philadeiphia area. 


EQUIPMENT DEVELOPMENT 
ENGINEER — MECHANICAL 


Salary to $11,500 


Opportunity for work of advanced 
development nature in areas of re- 
ceiving tubes and semiconductors. 
Conception, design and develop- 
ment of prototype equipments. 
Education, background and ex- 
perience in mechanization, and re- 
lated fields required. Knowledge 
of electromechanical systems de- 
sirabie. Air-conditioned area, with 
complete shop and taboratory 
facilities. Position at Harrison, N.J. 
... 30 minutes from N.Y.C. 


Salary—Open 


Supervise fifteen engineers and 
technicians investigating applica- 
tion probiems and development of 
new applications for Microwave 
tubes. Work with equipment cus- 
tomers and field personnel on 
Microweve tube applications. Prep- 
aration of new technical data and 
specifications. Supervision of lab- 
oratory test sections in perform- 
ance of life, design, and environ- 
mental tests. Located at Harrison, 
N.J....30 minutes from N.Y.C. 





COMMUNICATION 
DEVELOPMENT ENGINEER 


Salary to $12,500 


An ideal opportunity for a develop- 
ment engineer. Work in Advanced 
Development information Han- 
diing and Control Group. Develop 
techniques for application to PCM 
for voice and data transmission. 
Work will involve development of 
both digital and analog transis- 
tor circuits for application to pulse 
cone modulation voice end data 
transmission systems. One to two 
yeers’ experience in digital and/or 
communication techniques is re- 
quired. EE or Physics degree. Lo 
cation in Camden, New Jersey, in 
Greater Philadeiphia area. 





ELECTRONICS TEST 
ENGINEER — MICROWAVE 


Salary to $11,000 


Interesting opening for a top qual- 
ity, creative man to design and 
develop electronic test equipment 
for evaluation of magnetrons and 
traveling-wave tubes. Microwave 
and puise circuit background re- 
quired. Work will be in develop- 
ment of measurement techniques 
and adaptation to developmental 
and production tube testing. The 
right man will find exceptional op- 
portunities for advancement. Lo- 
cated at Harrison, N.J., just 30 
minutes from mid-town Manhattan. 





Salary to $14,000 


This position requires a BSEE and 
eight to ten years’ experience in 
High Power UHF or VHF television 
transmitter design. You should be 
capabie of supervising @ small 
group of design engineers and 
providing technical and adminis- 
trative direction for the group. If 
you possess this experience and 
are looking for an opportunity to 
advance, you are invited to visit 
RCA, in suburban Moorestown, 
New Jersey. 


Modern benefit program . . . relocation expenses paid... 





SCIENCE at @& 


STARTING SALARIES: NON-MANAGERIAL TO $15,000... MANAGERIAL OPEN 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 








Ceramics 
Glass Technology 
Metallurgy 


=— 


P2723 [eis 


Electrical Mechanical Physical 
Engineers Engineers Science 


FIELDS OF ENGINEERING ACTIVITY 
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© DESIGN « DEVELOPMENT 
MISSILE WEAPONS SYSTEMS— Planning and Design--Rador— Fire 
Control— Servomechanisms — Computers 


zO¢| 





AVIATION ELECTRONICS — Rador — Computers — Servomechaonisms 
—Shock ond Vibration—Circvitry—Remote Control—Heot Tronsfer— 
Sub-Miniaturizotion— Automatic Flight— Automoti Transistorizotion— 
introred— Airborne TV 
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COMPUTERS — Systems—Advonced Development — Circuitry — Assembly 
Design — Mechonisms — Programming — Digitol Dota Handling Devices 


ExOExOoBPsE use |e EOE 


Exazixozse uo 





KINESCOPES (B&W and Color), OSCHLOSCOPES — Electron 
Optics—instrumento!l Anatysis—Solid States (Phosphors, High Tempero- 
ture Phenomenc, Photosensitive Materials and Gloss to Metol Sealing) 
RECEIVING TUBES— Tube Design—Test ond Application Engineering — 
Chemical ond Physicol Development— Methods and Process Engineering 
— Advanced Development 

SEMICONDUCTORS 

MICROWAVE TUBES 


~er 
<° 
<r 
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GAS, POWER AND PHOTO TUBES— Photosensitive Devices— Ceramic 
to Metal Seoling—UHF and VHF —Super Power 

COMMUNICATIONS — Specialized Systems — Microwave — Mobile 
— Aviotion— Audio— Propagation Studies— Acoustics — Transducers 
BROADCAST AND TV¥—Monochrome and Color Studio Equipment— 
Cameras—Monitors—High Power Transmitters 

SYSTEMS 

APPLICATION 























MISSILE TEST INSTRUMENTATION 
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Locations: C—Camden, N. J. F—Cocoa Beach, Fla. W—Harrison, N J. L—Lancaster, Pa. M— Moorestown, N. J. 
N—New York, N.Y. S—RCA Service Co. (Cherry Hill, N.J.; Alexandria, Va.; Tucson, Ariz.; Dayton, Ohio; San Francisco, 
Calif.) W—Somerville, N. J. W—Waltham, Mass. X—West Los Angeles, Calif. Y—Marion, ind. Z—White Sands, N.M 


Mr. John R Weld, Employment Meneger 


Please send resume of education and experience, with location preferred, to Dept. A-14-C, Radio Corporation of America 
30 Rockefeller Plaza, New York 20, MY. 


RADIO CORPORATION of AMERICA 


Copyright 1957 Radio Corporation of America 








(Continued from page 50A) 


New Products 


° ; 
TLL 


— Iwo-Channel Rectilinear Recorder. Two 
functions can be monitored simultaneously 
in their true wave forms with the rectilin 
ear writing galvanometric strip chart re 
corder announced by the Industrial Instru 
mentation Division of Texas Instruments 
Incorporated. The dual “recti/riter” uses 
a single chart drive and records the two 
variables on a two channel rectilinear 
chart with a common time base I he 
instrument has high deflection sensitivity 
and is adaptable to a variety of circuits 
As the instrument has galvanometer 


meter movement it is economical and 


highly reliable, with no warmup time or 
drift problems. Functional design features 
which make the dual recti/riter highly 
convenient are a “writing desk” area for 
manual notations on the chart, front 
located zero adjust, frontsnounted con 
trols and signal terminals, and finger-tip 
10-speed gear shift chart drive. Market 
pens can be mounted on cach side of the 
chart. For additional information on the 
dual recti/riter, write to Texas Instru 
ments Incorporated, Industrial Instru 
mentation Division P.O box =. 6027, 


Houston lex 


Milling Machines, Development of high 
speed automatic milling machines suitable 
for slicing and dicing germanium ingots 
for the transistor manufacturing industry 
is announced by the W. H. Nichols Com 
pany. These millers are of the rise and 
fall spindle type with speeds up to 10,000 
rpm available. An automatic mist lubrica 
tion system is provided for spindle bear 
ings and antifriction ovetarm-type arbor 
support. Diamond impregnated sawing 
discs up to 8 inches in diameter can be 
accommodated, Automatic transverse feed 
; of 6 inches, adjustable in’ increments 

rte gon j from 0.001 inch to 0.085 inch, is synchro 

— nized with automatic pneumatic feeds of 
+ ECTRONS:. INCORPORATED spindle head and table for high-speed 
ELEC rt ; continuous slicing sycles. All feeds are air 


s1S8E /ENUE 
ussEX AV actuated, Motors and all rotating members 


127 = 

NEWARK 3, N. J. are precision balanced to avoid vibration 
ch MM Present users claim that maximum pro 
pe duction rates and high accuracy § are 
maintained. Complete information can be 
secured from The Robert E. Morris Com 
pany, West Hartford 7, Conn., national 


distributors of Nichols Milling Machines 
(Continued on page 75A) 
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Today, there is available from Southern States a 
wide choice of fittings in either bronze or alumi- 
num. In addition to standard’ items, special de- 
signs can be quickly supplied to meet specific 
customer requirements. 

Southern States aluminum connectors have 
exceptional cross-sectional strength, extra-large 
areas of contact engagement, and recessed self- 
retaining bolt heads. Like their bronze compan 
ions, they are fully capable of: 1) serving as self- 
supporting members; 2) providing a good electri- 
cal connection: 3) developing the full strength of 
clamping bolts without visible distortion; 4) car 
rying the current of the conductor without exces- 
sive temperature rise; and 5) being installed with 
a minimum of effort and time. 

Specify Southern States fittings for the best 


protection at every connection. 


NEW! SOUTHERN STATES 
ALUMINUM CONNECTOR CATALOG 
NOW AVAILABLE 


ae. 





ol EQUIPMENT coRP. 
© HAMPTON, GEORGIA 


IN CANADA 
Dominion Cutout Co., Ltd., Toronto 


Se SOUTHERN STATES 


SEPA SAE " ey en Ep Sees 
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New exclusive KEARNEY 0-51 and 0-52 Tools 


Out-perform all others! 


Exclusive “Snap in-Snap out” Dies for 
faster installation of compression sleeves 
and fittings in widest size-range! 


Another Kearney engineering 
first and exclusive! New, low- 
cost 0-51 and 0-52 lever-action 
Tools make most distribution 
connections—install widest size 
range of compression sleeves 
and fittings. Extra speed and 
convenience because Kearney 
original “snap in-snap out” in- 
sert dies can be interchanged 
with two-finger ease! Light- 
weight, rugged construc- 

tion. Write today for \ 4 Dies lock in place! 


Bulletin 13. No tools needed. Self-aligning die halves “snap in- 


snap out.” Utmost rigidity: each die part locks in 
rectangular seat by a shoulder and groove, is held 
in place by spring locking pins. 


These connections can be made with 
0-51 and O-52 Tools: 


SQUEEZONS—up to and including 4/0 ACSR, or stranded 
L-TAPS—wup to and including 2 ACSR, or stranded 
T-TAPS—1/0 ACSR, or stranded 

SERV-ENS—vup to and including 1/0 ACSR, 4/0 stranded 
SLEEVES—up to and including 4/0 stranded aluminum, 2/0 


ACSR and stranded copper 


for BETTER CONSTRUCTION 
SAFER MAINTENANCE D 
5 


ee 


Extra size range! 


Fixed die in jaw nose installs Serv-Ens and L-Taps. Insert dies 
available to install sleeves and Squeezon fittings for most wire 
sizes used in distribution systems. Dies positioned close to fulcrum 
pins so minimum effort is needed on the tool handles. Wire 


cutter blades, also available, snap into same seat as the dies. 
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NEW 
high level performance 
pressure transducers 


y BOURNS 


High vibration performance 
Temperature compensation 
Expanded measurement ranges 
High reliability 


An entirely new concept in pressure instrument performance combined 


with Bourns’ experience in fine instrument manufacturing. 


MODEL 409 


Absolute Pressure Transducer 


a new desi 


gn which provides extremely accurate 
verformance characteristics. An advanced mechanism 
results in low vibration sensitivity for high vibration 
over all pressure ranges 
emperature compensation and optimum material 
selection result in negligible temperature effect over 
a wide ature environment 


Available ranges: 0-2 psia to 0-100 psia 


temper 


Write for Bulletin 409 


MODEL 509 
Differential Pressure Transducer 


a new design with the same quality plus features 
as the Model 409. The diaphragm capsules 
manufactured by Bourns provide exceptional hysteresis 
and line arity performance in addition to the low 
temperature error, These production instruments are 
assembled and tested to exacting quality standards 


Available ranges: 0-2 psi to 0-100 psi 


Write for Bulletin 509 


| 


| Cork. ot 
d Bova LABORATORIES, INC. © 
G j j 


eneral Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, California~Ames, lowa 


®, LINEAR MOTION POTENTIOMETERS © PRESSURE TRANSDUCERS AND ACCELEROMETERS 
Visit OUR BOOTHS 


TRIMPOT 
#3716-18 IR.E. SHOW 


Please mention ELECTRICAL ENGINEERING | 
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Power Supply for 
Resistance 
Welding Machines 
(April 1952) 


| AIEE Special Publication S-45 
| is a report of the AIEE Sub- 


committee on Power Supply 


|| for Resistance Welding Ma- 
| chines. Recognizing that the 


installation and use of any 
resistance welding process 
vitally concerns not only the 
industrialist requiring the 
process but also the welding 
machine manufacturer and 
the utility supplying the elec- 
tric power as well, the com- 
mittee has in this report 
brought together much perti- 
nent data from the knowl- 
edge, literature, and experi- 
ence in all these fields. 


This publication supersedes 
the AIEE reports of the same 
title presented in 1940-1. The 
new work is required by de- 


|| velopments in welding ma- 
|| chines, new processes, better 
| analysis of certain pheno- 


mena (such as measurement 


| of instantaneous loads, and 


interference between weld- 
ers), and a clearer under- 
standing of the whole prob- 
lem of power supply for re- 
sistance welders. 


This report is not intended 
to be a complete solution of 
all welding problems, but 
should direct attention to the | 


ll} special electrical features in- | 


volved so that a full analysis 


|| developed for a welding proj- 


ect can be readily under- 


stood and utilized by man- || 
li ager, master mechanic, and 


electrical engineer. 
$< > 
Copies are available for the 
price of $1.00 (no discounts | 
permitted). Address: 
Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 
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Tie it...clamp it... the conductor carries the current, but the por- 
celain insulates it from ground. Lapp builds the Line Post with either 
type of conductor head for maximum convenience of installation... 
and it builds the porcelain to do the insulating job. The porcelain in 
either case is a closed-end post, of high density vacuum-process elec- 
trical porcelain. It won't puncture because it has no conductive mate- 
rial within it. It outperforms any other type of insulator in dirt con- 
ditions because its fog-type design prevents leakage flashover from 
non-uniform leakage resistance. It stands up under arcover, stones 
and bullets because its short, sturdy petticoats protect the body. And 
it won't crack because its hardware, both top and bottom, is exter- 


nally attached, and can load porcelain only in compression. 


With tie-wire or clamp-top, 
the Lapp Line Post will give 
you an extra margin of op- 
erating security, low up- 
keep, long life. 

Lapp Insulator Co., Inc., Le Roy, N. Y. 
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connect with 


LLU Ke 
USE 


for TYPICAL DESIGNS 
AIRCRAFT 
and ELECTRONIC 
INSTRUMENTS 


for VIBRATION 
RESISTANCE 
and MOISTURE- 
PROOF applications 


for GENERAL 
CIRCUITRY and 
QUICK DISCONNECT 
in more rugged 
applications 


UNIT-PLUG-IN 
applications... 


for AUDIO 
and LOW LEVEL 
circuits 


for RADIO and 
SUB-MINIATURE 
applications 


for HERMETICALLY 
SEALED 
applications 


for HIGH 
TEMPERATURE 
and firewall 
applications 


Send tor AR Con 
densed Catalog con 
taining illustrations 
and technical) infor 
mation on all princi 
pal series of con 
nectors in the exten 
sive Cannon Line 


nN hLECTRIC 


| 


1. ENGINEERING u 


for better electrical 


and electronic equipment 


AN, AN-A, AN-B, AN-C. 
C-5015¢ 


.Conforming to Specification MIL- 
15 insert diameters and 260 contact layouts. 6 shell 
tyles, AN3100 to AN3108 with all accessories. Also (AN) F, 
O(*) AF. 


AN-E SERIES .. 
tion MIL-C-5015¢ 


lugs. Interfacial sealing, 


environment resisting. Re places AN-M. Meets Specifca- 


Resilient inserts. Integral cable clamp. New grounding 


improved grommet and new grommet follower. 


K, RK SERIES... SPECIAL ACME THREAD. The All-Purpose 
1 to 82 contacts 
30-, 40-, 60-, BO-, 115-, 
High quality phenolic, 


Series. Conduit and cable clamp entry types 
in 213 different contact layouts. 10-, 15-, 
and 200-amp. silver-plated contacts 
melamine, 


alloy shells 


and formica insulators. Cadmium-plated aluminum 


DP, DPB, DPD, DPD2, DPD2R, DPJ, AND DPS SERIES 
With and without shell 


qui k disc onnect, intere hange, re plac ement, testing 


Rac k/panel/ 
contacts. Permit 


and inspection of as 


chassis coaxial and high voltage 


emblies and sub-assemblic 


tyles and insert layouts 


Wall-mounting, panel, lock 
10- to 5O0-amp 


P, XLR, XL, XK, O, UA, BRS SERIES many shell 
Straight and angle 90 plu Latch-lock type 


nut mounting and idapter rece plac le ingle and two rang 


contacts, coaxial LA Seris eatures old-plated contacts 


D, MC, DPA, DPX, AND K MINIATURES 


sub-miniatures designed for amplifiers, 


miniatures and 
miniature indicators, 
computer circuits, telemetering equipment, small pre-amps, 
and general instrumentation where space is limited and cur 
rent requirements are generally not over 5 amperes Variety of shell styles, 


junction shell, and insert arrangements. 3 to 50 contacts, plus coaxials 


GS (AN TYPE), KH, RKH, DAH, BFH, TBFH, DBH, KH30... 


shells and contacts 


with steel 
to withstand high pressures from within or without 
Insulation is a glass material, fused under high temperature to shell and 


contacts, thus forming a hermetic seal. 


AN-K, AN-“FW,”" 
Open flame 
Wall- or box-mounting re« 
Inserts of glas 


AND CANNON K-"“FW" 


tion offered in the 


STEEL SHELL CONNECTORS... 
greatest variety of this type of con 


Straight or angle 90° 


nector eptac les 


plug 


Crimp-type contact filled materials, 


Cannon Exvectric Company, 3208 Humboldt St., Los Angeles 31, Califor- 
nia. Factories in Los Angeles, Salem, Mass 
Melbourne, Aust! 


and distributors in all principal cities 


, Toronto, Can., London, Eng., 


Manufacturing licensees Paris, Tokyo. Representatives 


please refer to Dept. 117 


GANNON GLIGUS & 
Since 1915 
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Ti PROGRESS REPORT ON PRECISION 
DEPOSITED CARBON RESISTORS... 
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Ti MIL-Line Precision Resistors 


HOLD TOLERANCE...EVEN WHEN DRIPPING WET! 


Soaking wet, dried out, or ‘shook up’ — TI MIL- 
Line deposited carbon resistors still far exceed 
MIL-R 10509B...emerge from one acceptance 
test after another — by major electronics manu- 
facturers — with performance records that have 
not been equalled. It’s the seal that makes the 
difference .. 


process that snugly wraps these precision resistors 


.an exclusive Texas Instruments 


in tough jackets of a special coating with high 
dialectric strength. 


For ease in design, production, and maintenance 


... for improving the reliability and saleability of 
your products, the moisture resistance of TI 
deposited carbon MIL-Line resistors is just one 
field-proven factor. You also get a choice of 1, 
2, or 5% tolerances... high stability over wide 
temperature ranges and under full load... low 
negative temperature coefficients ... negligible 
voltage coefficient and noise levels ... long shelf- 
life... wide selection of sizes and resistance 
values ... reasonable prices...and, if desired, 


reel-type packaging for automation. 


ve 

“e Here is a typical TI reel pack designed to speed production. 
Tl precision deposited carbon resistors are mass produced and 
packaged in five sizes from '/, watt to 2 watts with resist- 
ance values from 25 ohms to 30 megohms. 


Visit our booths 
No. 2816 to 2820 at the 
1957 1.R.E. Show, 
New York 


For complete data, write for TEXAS INSTRUMENTS 
Bulletin DL-C 539. INCORPORATED 


6000 LEMMON AVENUE DALLAS 9 
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Amp-trap Form 480 


is 


ARCING AND BOLTED FAULT DANGER 


Available short circuit currents increase with the growth 
of system capacity. Some network systems can now de- 
liver more than 100,000 Amperes R.M.S. at feeder duct 
points and over 50,000 Amperes R.M.S. on plug-in duct 
This means that maximum protection against fault cur- 


rents of high or low magnitudes can be obtained only 
through a protective device that will instantly de- 
energize the circuit. Amp-trap is such a device because 
its patentedt construction gives microsecond response 
to fault currents of any magnitude. 


CONVENTIONAL PROTECTION 


Circuit breakers* and dual element fuses may be ade- 
quate to open at 100,000 Amperes R.M.S. but they are 
so slow that fault currents build up to their maximum 
peaks of destruction before they can open. Conventional 
circuit protective devices just aren’t fast enough or 


PROVIDES 


sensitive enough to stop the build-up of fault currents 
to their maximum peaks of destruction. Consequently, 
busways, panelboards and switch gear are destroyed 
by magnetic distortion, arcing and burning. 


PROTECTION 


Amp-trap, on the other hand, anticipates the build-up of enormous available 
fault currents, and limits them to low values. It prevents destruction by clear- 


ing the circuit in a fraction of the time it takes for a circuit breaker’s contacts 
to open, or for a dual element fuse to blow. As shown by the curves in Figure A, 
dual element fuses are even slower than circuit breakers. Along with standard 
One-Time and Renewable fuses, they can no longer be seriously regarded as 
adequate protection against magnetic and thermal demolition. 


MO. DED CASE 
Cire T BREAKER 


TimME IN SECONDS 


+ 
+ 
| 
4 
+ 
, 


00% 


dual element teas | 
“ 7 ~*~ 
+ + + 


002 


00 


Pi . wre We wee) wh 1000 2000 S00 1Q000 20000 $0,000 100000 
PTs aml BEST BY TEST CURRENT IN AMPERES 
a ar) i * . AAD Time-current cherecterietics of various 600 ompere protec- 


Recent tests on bus duct prove Amp-trap protects 
two ways: (1) against heavy fault currents (2) against 
arcing faults. Sustained arcs, the most elusive of all 
system hazards, travel fast along bus-bars and burn to 
destruction as they go. The AIEE paper 56-46, Feb- 
ruary 1956, ‘““Short-Circuit Protection of Busway Sys- 
tems with Current Limiting Fuses,’’ by Cataldo and 
Shackman of Bulldog Electric Products Company, 


NOTHING TAKES THE 


Mere interrupting capacity in a circuit breaker* or fuse 
does not protect apparatus from fault current destruc- 
tion. Only current-limiting Amp-trap or Amp-trap pro- 
tected circuit breakers can do this. They alone have 


proves Amp-trap’s protective ability against both arc- 
ing faults and bolted faults. At the same time, it proves 
that neither circuit breakers nor dual element fuses can 
protect apparatus against either low or high magnitude 
faults. 


Similar bus duct tests by other manufacturers con- 
firm Amp-trap’s superiority. 


PLACE OF 


current limiting ability and almost unlimited interrupt- 
ing capacity, as well as the sensitivity needed to prevent 
arcing faults. The following tests prove this. 


®Amp-trap is a registered trade name of The Chase-Shawmut Co. and refers to a current limiting device and herein is written 


Amp-trap. 


tAmp-trap is covered by one or more of the following patents: 2,557,926; 2, 
2,658,974; 2,662,140; 2,665,348; 2,670,418; 2,681,398; 2,703,352; 2,713, 


2,740,735, 


6H4A Please mention ELECTRICAL ENGINEERING when writing to advertisers 
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992,399; 2,594,315; 2,599,646; 2,647 
098; 2,734,110; 2,734,111; 2,734, 
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ARCING FAULT TESTS 


(Low Current Tests) } Amp-trap Form 480 


Three-phase 480 volt arcing fault tests on 200 Ampere Int. Cap. 50,000 Amps., R.M.S. 

bus duct with 4” x 1” bus-bars. Insulators spaced on Amp-trap Form 480, 800 Amp., 600 Volts 4 times 
20”. Are started by bridging bus with fine fuse wire. normal bus-bar current rating, blows only on fault 
Circuit Breaker rating: 600 Amp., 600 Volts, 3 Pole, currents. 


Major 
damage. 
Out of 
service. 


Negligible 
damage. 
Return to 
service. 





Available ‘ Max. Duration te Busway | Ey 
; Fault Current Let-Through of Fault Burning 
Protection RMS Peak Current Cycles Damage Condition 
Circult Breaker 20,500 31,0006 31,000 3.1 Major Out of service 
Amp-trap 20,500 31,000 21,000 ‘ Negligible Return to service 


BOLTED FAULT TESTS 
(High Current Tests) 


Three-phase bolted fault tests on 200 Ampere 
bus ducts with 4” x 1” bus-bars, insulators : : 

bee ; No s. Permanent 
spaced on 24” centers, ease energized by con- gistortion. Lf distortion 
nection to center bus. Return to od | ; with arcs 
Circuit Breaker rating: 600 Amp., 600 Volts, %®FVv'<e- * ° ~ oa 
3 Pole, Int. Cap. 50,000 Amps., R.M.S. “a ' id —oanal 
Amp-trap Form 480, 800 Amp., 600 Volts 
4 times normal bus-bar current rating, blows only 
on fault currents. 
































Available |Mex. Let-Throughi ! Avg. Distortion 
Current Current Max. (Permanent 
Protection RMS Peak Peak Deflection Set) Condition 


Circuit Breoker 35,000 51,800 51,800 1.125” f Out of service 
Arced to cose 
Amp-trap 35000 51,800 24,000 27 “10” 





























Return to service 





For further information on Amp-trap, get in touch with ua here at Newburyport. 


ae i 


CHASE-SHAWMUT 


—- lee lettin lel eleteteretonl som awmawmaan | 


Est. 1893 
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---with special tools and techniques 


Side by side with its achievements in electro- 
mechanical engineering, AUTONETICS has developed 
laboratory-perfect manufacturing skills and equip- 
ment to turn intricate designs into complete guidance 
and control systems ...in quantity. 

This unique production capability embraces 
almost every phase of advanced electro-mechanical 
technology. Precision machine shops — among the 
most complete in the country —contain special tools 
which have millionth-of-an-inch capabilities. Elec- 
tronics production extends into the furthermost 
areas of microminiaturization, etched-transistorized 
circuitry and computer fabrication, 

In fabrication and assembly of high precision 
equipment, AUTONETICS has reduced to a produc- 
tion science what was formerly regarded as work 
for the artisan 

‘To assure consistent compliance with rigid mili- 
tary specifications, AUTONETICS has developed 


AUTOMATIC CONTROLS MAN 


niion ELECTRIC 


11. ENGINEERING 


extensive check-out equipment—ranging from com- 
pletely automatic electronic test systems to special- 
ized electro-hydraulic testing facilities. 

With a wide variety of skilled engineers, manu- 
facturing and supporting personnel, and modern 
facilities, AUTONETICS is one of the few companies 
in the world today with full capability in the design 
and quantity manufacture of inertial navigation, 
flight control and armament control systems, com- 
puters and other complete systems for the military 
and industry. 

For detailed information—or for employment in this 
dynamic field—write: Autonetics, Dept. EE-72, 
12214 Lakewood Blvd., Downey, California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, 


INC. 


HAG NEVER BSvuIit®t SErFORE 
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Autonetics brings laboratory precision to the production line 
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“‘Magic Touch”’ 


Lights burn and wheels turn when the 





magic of electricity surges through 





industry's life line of high voltage 
cable. Long, intensive testing 

has proved beyond question 

that Simplex ANHYDREX XX 
insulated cable possesses the 
Stability and resistance that assure 
long, trouble-free service in all 
environments. Its amazing resistance 
to ozone and other oxidizing agents 


make Simplex ANHYDREX XX 


the logical choice for your high 


voltage applications. For complete 
technical data write for Booklet 1023. 
SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, Cambridge 39, Mass. 
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Component Specification: ARNOLD 


’ SILECTRON CORES 
Types C, E and 0 


Y’ TOROIDAL CORES 


Nylon and Aluminum cased 


BOBBIN CORES 


ee ene orm 


: 
The ARNOLD LINE- 


APPLICATIONS 


We'll welcome your inquiries on your 
Tape Wound requirements for 
Pulse and Power Transformers, 3-Phase 
Transformers, Magnetic Amplifiers, 
Current Transformers, Wide-Band 
Transformers, Non-Linear Retard Coils, 
Reactors, Coincident Current Matrix 
Systems, Static Magnetic Memory Ele- 
ments, Harmonic Generators, etc. 


ENGINEERING DATA 


For data on the types of 
Tape Cores, write for these Bulletins 


Core 


Arnold 


various 


$C-107—Silectron Cores, Types C, E and O 


TC-101A—Toroidal Cores, nylon and aluminum 
cased 


T¥C-108—Bobbin Cores 


ADDRESS DEPT. EL-73 


Please m 


UP includes ANY TAPE CORES you need 


ention ELEM 


How to be sure of tape core perform- 
ance and uniformity? Just specify 
and use Arnold Cores in your trans 
former, magnetic amplifier, reactor 
and computer assemblies, etc. 

Here's why! 

To begin with, Arnold is a fully inte- 
grated company, controlling every man- 
ufacturing step from the raw material to 
the finished core. Then, modern testing 
equipment permits 100% inspection of 
cores before shipment. Finally, you're 
matching your requirements against the 
most experienced and complete line of 
tape cores in the industry. Arnold pro 
duces Types C, E and O Silectron cores, 


PRICAL ENGINEERING when u 


nylon and aluminum cased toroidal cores, 
and bobbin cores to meet whatever your 
designs may require in tape thickness, 
material, core size or weight. Wide selec- 
tions of cores are carried in stock as 
standard items for quick delivery: both 
for engineering prototypes to reduce the 
need for special designs, and for produc- 
tion-quantity shipments to meet your 
immediate requirements. 

Let us he lp you solve your tape core 
problems. Check Arnold, too, for 
your needs in Mo-Permalloy or iron 
powder cores, and for cast or sin- 
tered permanent magnets made from 
Alnico or other materials. 


weweaea7 
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lice plus new horizontal machine 


for identical, mass produced splices of 
enamel, poly-vinyl acetal and similarly coated wire 


AM Plivar splices 
can be used on 
solid or stranded 
conductors, or 
combinations thereof. 


AMPlivar splices, with multiple ring stripping action, 
eliminate scraping, dissolving in solvents, burning, or 
other methods for removing insulation. Included among 
its many other features are: 

® NO HEAT DAMAGE TO WIRE OR INSULATION—as often occurs 
in alternate methods of splicing. 

® SMALL size—scarcely larger than the wires themselves, 
but design-engineered to lock wire and connector into a 
high tensile strength splice. 


This cutaway of the AMPlivar splice 


® CORROSION RESISTANT—the joint is hermetically sealed shows how conductor material extrudes 


during splicing. outwardly into serrations for added 


strength and electrical contact. The 
® LOWER INSTALLED COSTS eliminates soldering mate- splice is as corrosion resistant as the 
rials and equipment... requires less wire... reduces time wire itself. 

required to make the splice. 


Further information is available on request. 


IDEAL FOR ASSEMBLY LINE PRODUC 
TION... the AMP Horizontal Auto- 
machine uses AMPlivar splice con 
nectors in strip form, for automatic 
splicing as fast as the operator can 
insert the wires. 
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"Steelmaker to the Electrical Industry” is a tide we have 
earned the hard way . by the sweat of research and 
pioneering development. In this modern world of gauges 
and instruments, of automation, electronics and atomics, 
the heart of the design is so often some silicon steel, high- 
permeability alloy, or other special electrical material that 
we produce. © When you need a steel to do what ordinary 
steels cannot do—whether electrically or in resisting corro- 
sion, heat, wear or great stress, call on us. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa. 


STEELMAKERS to the Electrical Industry 


Al legheny Lud lum oes pon 


ELECTRONIC AG 





Warehouse stocks of Al Stainless Steels carried by all Ryerson plants 
7OA Plee mention ELECTRICAL ENGINEERING 


Meters 

tell the tale 
but 
SPECIAL 





ELECTRICAL 
ALLOYS 


do the 
work 








Write for “MAGNETIC MATERIALS” 


This 32-page book contains valuable 
data on all Allegheny Ludlum mag 
netic materials, silicon steels and spe 
cial electrical alloys. Ilustrated in full 
color, includes essential information 
on properties, characteristic Ss, appli 4 
tions, etc. Your copy gladly sent free 


ADDRESS DEPT. EL-87. 
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for trouble free 














Motor control 
panel for a 
multiple head 
drill press us- 
ing Allen- 
Bradley qual- 
ity components. 











Two Allen-Bradley con- 
trol panels for operating 
an automation assembly 
of machine tools. 





When the control panel furnished with your production machine 
carries the Allen-Bradley trademark of QUALITY, your customer's 
approval is assured! That is why so many leading machinery builders 
have standardized on Allen-Bradley controls. The “simple design” 
of all Allen-Bradley controls is your guarantee of trouble and 
maintenance free service. 

No matter how complex your control requirements may be, as 
specialists in this field, Allen-Bradley's experience may be of valuable 
assistance to you. Call your nearest A-B office. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada — Allen-Bradley Canada Ltd., Galt, Ont 


ALLEN-BRADLEY 


MOTOR CONTROL 








Bulletin 700 


ALLEN-BRADLEY NON, Conacts ‘Routing foner 
Quality Motor Control 
... It’s trouble free!” i Gites, 


aati er 
cae 


o + wis , 
CL ‘ 





& 


Bulletin 715 Two Bulletin 802T Adjustable 
Speed Consequent Lever Oiltight Limit 
Pole Starter Switch 





~~ s ‘ 
5 y — = . 
‘ ies 
fT . : 
¥ * 4 
. > _ a — 


Bulletin 702 Three Pole Bulletin 849 “On-Delay” 


SPECIFY THESE RELIABLE MOTOR CONTROL UNITS Size 2 Contactor Provinatic Timer 





C 


Bulletin 892 | Bulletin 836 
Handy Terminal Bulletin 704, Mechanically Bulletin 200 Bulletin 350 Pressure Control in 
Blocks Held, Hum-free Relay D-C Relay | Reversing Drum Switch NEMA Type 4 Enclosure 








. 


| Te Hi 


' H ® * 
Bulletin 894 Bulletin 709 Bulletin 609 Oiltight Push Button, Selector Switch, Press-to-Test 


Visible Blade Size 4 Automatic | Three Phase , : ates , 
Mnacenendingy “oA Starter Saeed Ginlien | Pilot Light, and completely eneetied Oiltight Station 











Allen-Bradley quality components assure you millions of trouble free 
operations. The simple design, maintenance free, double break, silver 
alloy contacts, and rugged design features have made them the first 
choice among design engineers, contractors, and maintenance men. You 
just can't go wrong with this QUALITY line. 


Send fi ft 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. ottg * ee aay ame 


In Canada —Allen-Bradley Canada Ltd., Galt, Ont. Allen-Bradley Handy 
Catalog 





CAN BE INSTALLED ANYWHERE. Here workers begin to 
feed RoZone-RoSeal cable into conduit inside underground 
vault of St. John’s Hospital. This versatile cable can be used 


anywhere—in the air, in conduit and ducts, direct in earth, 
even in water, 


EASY TO PULL. Worker it the new St John’ 


s Hospit il in 
Pulsa draw Rome s 


easy-pulling high-voltage cable from 
underground switch vault to surface and power transform 
ers. The hospital's architect recognized all the ad 


vantages 
of RoZone-RoSeal ce his letter below ) 


Profit from this architect’s experience 


with Rome’s premium high-voltage cable 


—— 


B SENTER, A LA 
ARCHITECT 
506-7 PHILTOWER aoe 


TULSA, OFF AHOMA 


November 28, 1955 


ur choice of RoZone=- 


Regarding py ory Hospitals 


RoSeal cable for St. 


ue to the 


t d 
we can tell you tha’ Or ability 


xtreme 
¢ the building, ° 
rm agi first consideration. 
uire=- 
Closely following ey aes hee 
nts of moisture hone rege: 
a acity in the configuration 
Gna form. ty of product. 
We found that 4 specification 
built around Rome Cable's RoZone-RoSe 
satisfied all the above. 


Very truly yours, 
LEON B. SENTER, A.IsAs 


jilibge 


C ther 
Jonn Ge Penafea 
Mechanical Engineer 
JCP:12 
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He wanted the same thing: 
voltage cable: reliability 
trical characteristics 


s you probably want in a high 
moisture resistance, the right elec 
and uniformity. He found them all 
in Rome Cable’s RoZone-RoSeal 

You can use this cable anywhere—in the 
and duet buried in earth 
compare 


lic able 


@ Costs les 


air, in conduit 
even in water. Heres how it 


with most conventional thermosetting nonmetal] 


® Greater resistance to moisture and 


ance to abrasion, crushing 
oil 


@ Easier pulling and bending. The RoSeal (polyethyl 


' 
ene) jacket has a lower coefficient of friction than an 


other jacket material. And it bends easily at te mper 
ture is low a 1) ¢ 


@ High corona level 


comparable 


impact chemical ind oil 


On powe! ( ible } 
Rome Cable 


specification ina 


RoZone-RoSeal met thi 


it can meet yours, too 


irchitect rigid 


Specify RoZone-RoSeal for your next job. Contact 


nearest Rome Cable representative for more information 


or write to Department 702 and ask for Bulletin ROT-|! 


Rome Cable Corporation, Rome New York 


\'ROME CABLE 


GS OF RF POR A FSCO KK 





The books... 


How the scientific world 


shares in fruits of the telephone art 


In the it work to IMprove telephony the scientist and benefits the Vv rec eive from the published works of others. 
) 
engineers of Bell Telephone Laboratories make important The pictures on the opposite page show some Bell 


findings in many science They thoroughly report these Laboratories authors of technical book \ complet list 


ty { LOL ( ‘ re] ? some ; 
ndin in prok ional journal and magazine But some ing of titles may be obtained by sending in this coupon, 
tin is knowledge accumulates in a vital field, a “treat 
ment in depth is prepared in book form 


Publication Department, Dept. 16 


BELL TELEPHONE LABORATORIES 
463 West Street, New York 14, N. Y. 


Bell Laboratories authors have written 36 books to date 
and other: are in preparation Many have becom classies 
in the Laboratori primary held of communications Viany . 

Gentiemen 
hy ive be come standard w orl of w ide ippli wion hee ause Please send me a listing of titles, authors and publishers 
thes prov ide 4 fund wn ntal vuice for te hnolovic Sin other of books written by Bell Telephone Laboratories authors 
fields, For example, the design of automatic switching 

’ , Name 
systems is of primary mnportance in computer statistical 
quality control provides the indispensable ba IS for eco 


nomical manufacture Phrough their books these scien 


L ween eoeeoent 


tists and engineers ind the | iboratoric ittempt to repay 


BA BELL TELEPHONE LABORATORIES 


renter of communications research and development 
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...the authors 


Most of the books written by Labora 
tories authors are published by D. Van 
Nostrand Company. Other publishers 
include John Wiley & Sons and 
McGraw-Hill 


speech and hearing, mathematics, 


Subjects include 


transmission and switching circuits, 
networks and wave filters, quality 
control transduce rs, servomec ha 
nisms, quartzcrystals, capacitors, visible 
speech, earth conduction, radar, elec 
tron beams, mic rowaves, waveguides, 
antennas, traveling wave tubes, 


semiconductors, ferromagnetism. 


Harold S. Black, B 
in E.E., Worcester 
Polytechnic Inst., 
author of ‘Modulation 
Theory.” 


John R. Pierce, Ph.D 
California Inst. of Tech., 
author of “Traveling 
Wave Tubes.” 


Richard M. Bozorth, 
Ph.D., California Inst 
of Tech., author of 
‘Ferromagnetism.” 


W. Thornton Read, 
M.S., Brown University 
author of “Dislocations 
in Crystals.” 


Hendrik W. Bode, Walter A. Shewhart, 
Ph.D., Columbia Ph.D., University of 
University, author ot California, author of 
“Network Analysis and “Economic Control of 
Feedback Amplifier Quality of Manufactured 
Design.” Product.” 
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(Continued 


New Products 


Resistor. A card-type wire-wound resistor 
type I300A, has been put on the market 
recently This encapsulated, wafer-thin 
card-type resistor is designed specitically 
for applications where limited space pro 
hibits the use of the usual cylindrical 
bobbin-ty pe precision wire-wound resis 
tors. It is especially adaptable for circuits 


using transistors, in guided 


missiles, anc 
airborne communication and navigation 
equipment, Originally designed for tinke 
tov type modules, they are also available 
iS multisection card-tvpe resistors Ad 
ditional data on the new card-type resistor 
can be obtained from FE. Grayson, The 


Daven Co 0 West Mt. Pleasant Ave 
Livingston, N. | 


Graphitic Brushes. Performance of the D 
series Ol brush grades under adverse con 
ditions has been fully proved by the Ohio 
Carbon Company L nnoticed tough phy 
sical and atmospheric conditions rvigehat 
gradually reduce commutator efliciencs 
The D series grades are characteristicall 
clectrographiti lamp black brushes of the 


highest quality manufactured 


primarily 
for modern c-c motors and generators. the 
series is distinguished by universally high 
contact drop, low friction, and good carr 
ing capacity, as claimed by the company 
Lhe grades of this series are recommended 
for modern ac and «d-ec heavy-duty trac 
tion, locomotive, mill, mine, crane, eleva 
tor, and electric shovel motors, as well as 
for general service on almost all cbc gen 
erators and synchronous converters I hie 
SCTICS POSSESSES high commutation tactor 
for sever commutating conditions kor 
further information request catalog No 
72-D trom the Ohio Carbon Co Dept 42 
12508 Berea Road, Cleveland 11, Ohio 


Small Wall Model Heater A line of 
smaller wall model electric home heaters 
is now ivallalle from Westinghouse 
Electric Corporation. The heaters answer 
the need for smaller heating units in 
homes, apartment schools, and offices 
The nine flush mounted home heating 
units, rated trom 1000 to 6.0000 watts 
operate on 240-volt ac. The height of the 
wall opening required to install the 
heaters is I8t, inches. The width of the 
) 


opening varies trom % lo inche 


The wall depth is $74 inches. The heater 
normally heat by radiation and conve 
tion. Where convected heat alone is ce 
sired, an aluminum baffle blocks out 
iifrared ray \ simple bimetal thermo 
stat automatically maintains the desired 
temperature in any room, Heating ele 
ments are guaranteed against burnout for 
10 years. All models are finished in gray 
baked enamel with an aluminum grille 
For further information, write Westing 
house Electric Corporation P. O box 


009, Pittsburgh SO. Pa 


(Continued on page 78 ! 











American Standard 
LETTER SYMBOLS 


for 


ELECTRICAL 
QUANTITIES 


This American Standard 
(Z10.5—June 1949). which 
has been prepared by a sub- 
committee of the Sectional 
Committee on Letter Symbols 
and Abbreviations for Sci- 
ence and Engineering, is a 
revision of ASA Z10gl and 
AIEE 1791. 

General principles of letter 
symbol standardization, a 
typographical notation for 
distinguishing, in the equa- 
tions of the printed page. 
between the symbols for 
scalar, complex (phasor), and 
vector quantities are given, 
as well as tabulations of the 
symbols in alphabetical or- 
der of the names of quanti- 
ties, English letter symbols, 


and Greek letter symbols. 


Price: $0.60. Address orders 


to: 


AIEE 
ORDER DEPARTMENT 
33 West 39th Street 
New York 18, N. Y. 
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JACK & HEINTZ OFFERS YOU 3 TYPES OF 


ab ’sl deo) al aal—lah td ol a -1 — 
eT -Val-ye-hiel) g- 


J&H machines deliver full-rated 
output independent of speeds, ambients, altitudes 


In answer to the electric power needs of such 
weapons as North American’s Navaho and Boeing’s 
Bomare, Jack & Heintz has successfully developed 
three approaches to the design of environment- 
free generators for missiles. With many completed 
units within each classification, J&H is in a posi- 
tion to meet quickly the requirements of missiles 
of all types: SSM SAM ASM AAM AUM UAM 
USM UUM 


Short-Duration Flights: J&H thermal lag generators 
are capable of delivering full-rated output through- 
out flight without benefit of cooling. 


Long-Duration Flights: J&H vapor-cooled and oil- 
cooled generators using water and engine or hydrau- 
lic oil as coolants will deliver full-rated output 
regardless of speeds, ambients or altitudes. 





Vapor-Cooled 

Representative y 

J&H Generator 
Designs for 


Missiles 


Oil-Cooled 


™ 
‘, f 
~~ 


Thermal Lag 


cal wre 
» ae 
° 


a 


a 





J&H Model 
Nominal Rating (kva) 
Duty 


Volts 


Speed (rpm) 


31190-005 


31186-001 





30 
continuous 
120 


12,000 


40 
continuous 
120/208 


6,000 


10 
intermittent 
120/208 
12,000 


Phase 3 3 
Frequency (cps) 
Power Factor (minimum) 


Weight (ib) 


Length (in.) 





Diameter (in.) 

















environment-free generators by writing to Jack & 
Heintz, Inc., 17622 Broadway, Cleveland 1, Ohio. 
Export Department: 13 East 40th Street, New 
York 16, New York. 


To Meet Your Specific Needs: J&H missile power 
specialists are available to confer on your specific 
requirements . generators and regulators. You 
may obtain basic engineering data on other J&H 


1956 by Jack & Heintz, Inc. 
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Loop connected. Loop connected, Loop open. 
Load connected. Load open. Load fed from left. 























Loop open. Loop and load open. Type ''GRAL" 
Load fed from right. (Note alternate location loop grounded. 
of load in middle.) load open. 





= 


Provide distribution system F-L-E-X-!-B.1.1.4.7-¥ 
with G&W Type “RAL” LOAD BREAK OIL SWITCHES 


Type ‘“‘RAL”’ oil switches with three ways 
(2 feeder and 1 load), two sets of links, and 
tie buses are designed for use on loop circuits 
and in other situations where similar flexibility 
would otherwise require three separate oil 
switches with correspondingly greater expense 
for equipment, installation, and space. 

The diagrams above show six of the connec- 
tions possible with the “RAL” switch. The 
novel link arrangement permits the loop to be 
connected through the switch with or without 
the load connected—it permits the load to be 
connected to either side of the loop with the 
other side disconnected—and it permits any 
section of the loop to be isolated (and grounded) 
without interrupting service to any of the 
branches. The load cable can be terminated in 
the middle (either feeder can be grounded) or 
in either of the outer cableheads (load can be 
disconnected without interrupting loop). 


Standard “RAL” switches are made in 400 ampere (full load 
break) rated 600, 7,500 & 15,000 (illustrated) volts. Special 
designs for 23,000 and 34,500 volts and for 1000 amperes. 


Send for series ‘‘D’’ bulletins 


Type “RAL switches are combined into special units with “FC' OIL FUSE ¢ 


or with POWER FUSES to save equipment cost, installation labor, and space 


GaW ELECTRIC SPECIALTY COMPANY 
3500 . 127th ST., BLUE ISLAND, ILLINOIS 


many ¢ $0 S.A, N.& S. America ” Powerlite 





High Vohoee Cable Terminating, ane Protecting, a laanseiaen Devices 


oo Oe 


~ 


POTHEADS « BOXES OIL FUSE CUTOUTS+ LOAD BREAK OIL SWITCHES «SPLICING KITS 
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Quick-Flexible 
Plug-in Connections 
for Power Distribution 


RECEPTACLES 
and PLUGS 


SOCKET RECEPTACLE & PIN PLUG 
Sizes from 10 to 250 Ampere Capacity, Receptacle Cop 


in 14 colors Plug handles in red or black 


|) == 


PIN RECEPTACLE & SOCKET PLUG 


Sizes from 25 to 250 Ampere Capacity. Receptacle Cap 


in 14 colors Plug handles in red or black 


BINDING POSTS 
Dead Front Designed to bind spade lugs, solid or 
stranded wires. Accommodates stondard banana plugs, 
and Plug Binding Post for stacking multiple connections. 


Sizes to 500 Ampere Capacity 


The most complete line of 
Panelboard connectors 


Plug-in connections for test or produc- 
tion equipment are safe and sure with 
Flexlab Receptacles and Plugs. 
Widely used for over thirty years by 
industry, government, schools and 
universities in 


* Power Supply & 


Distribution Panels 
Production Test Benches 
Laboratory Test Apparatus 


NEW CATALOG 


Contains complete details 
for specifying or ordering 
Flexlab Receptacles and 
Plugs, Binding Posts. Send 
for this free catalog today 
*Flexlab is the registered 
trade name for custom built 
laboratory panels and test 
made by the 
Klectric Time 


pecert 


equipment 
Standard 
Company 


[ef 1 eo i eS | 


The STANDARD 
ELECTRIC TIME Co. 


83 Logan St., Springfield 2, Mass. 


() Please send me free Receptacles & Plugs Catalog 


| Please have engineer call to discuss specific | 


requirements no obligation 


up GD etm Gun CumD GD OD aD END mS ce een es ND Ca 
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200 miles, 








FOUR-CHANNEL OPEN-WIRE 
CARRIER-TELEPHONE SYSTEM, 


This is a high-grade long-haul system compatible 
with three-channel type C, OA-11/FC and 
OA-12/FC systems. The fourth toll-grade channel 
has been obtained by advanced filter and 
oscillator-network design without changing the 
frequency allocation or degrading the per- 
formance of the three carrier channels or of the 
physical circuit. Transmission in one direction is 
in the band 3.4 kc to 15.65 kc, and in the other 
direction in the band 17.95 kc to 31.4 ke. On 
copper conductors repeater sections average 
and high-grade circuits several 
thousand miles in length can be maintained 
under all climatic conditions, 


Type AN/FCC-10 Carrier-Telephone Terminal manufactured 
for the U.S. Army Signal Corps. This terminal includes regu- 
lated-tube rectifiers, d-c telegraph composite sets, line pro- 
tectors, operator's telephone set, 4-wire terminating sets, v-f 
signal converter type CV-399/FCC, and all accessories to form 
a complete packaged 4-channel terminal. It is moisture- and 


fungus-proofed, and meets all applicable MIL specifications, 


lt is a-c operated. 


ENGINEERING PRODUCTS 


108O UNIVERSITY STREET, MONTREAL 3, CANADA 


Telephone: UNiversity 6-6887 


Cable Address: Radenpro, Montreal 


MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO SYSTEMS 





(Continued from page 7 51) 


New Products 


i9/F tlux coat 


protecting printed circuit 


Circuit Boards Coating. No 
i material tor 
boards against corrosion during storage has 
been developed by Alpha Metals, 56 Water 
St Jersey City N ] 


ture of rosin and quick drying nonblush 


This material, a mix 


solvents, can be applied after etching and 


cleaning circuit) boards 


\lpha No. 39/F can be 


spraying and will dry in 


copper printed 
applied either by 
brushing on 
1) minutes to a hard, non 
secause No, 39/1} 


with flux 


approximate ly 
tacks 
Flux Coat 


varnish like finish 
is compatible used 
in the final dip soldering operation, 1 ts 
never necessary to remove the protective 
coating 

filters are extremely 


Filters. 7/0 
sharp-cutoll 


sCTICS 
high-attenuation vhf 
They 


constant 


stable 


band-reject filters have a wick 


tuning range and bandwidth 
I hese 
proving band edge response of broad-band 


I hei 


width allows them to be used to eliminate 


units afford an easy means of im 


filters or amplifiers narrow vara 


narrow band cochannel interference. These 
traps are particularly well suited for use in 


removing adjacent channel interference 
to color television signals. (70 series units 
ire built in two bandwidth ranges. The 
HOT has a peak attenuation greater than 
70 db and 80 db bandwidth of 200 ke, 
The HOV has a peak attenuation greater 


than 90 db and a 30 db bandwidth of 


100 ke. They are available with various 


connector types, matched to maintain 
ininimum voltage standing wave ratio 
Current models HOT-26 and HOF-26 are 


tunable in the to 100 me 


and model HOT 
of 174 to 220 me. For further information 


range of 5O me 
73 is tunable in the range 


contact’ Entron Incorporated, 4902) Law 


rence St., Bladensburg, Md 


Thermostat. The Alixon C6786 is a snap 


acting disc-type temperature control ce 


signed for aireraft controls, electronic 
circuits and components, servomechanisms 
aerial guided mis 


shock 


is required The 


gyroscopes cameras 


siles, gun mounts, or where high 


and vibration resistance 
snap-acting Spencer disc thermal element 


and tine silver electric contacts ire cn 


closed with a stainless-steel cup for full 


protection. The base assembly is available 


in phenolic or silicone construction, Ac 


curate operating temperatures range trom 


1) F to +400 I lemperature settings 


are factory preset, either standard range 


or special, as required by the application 


Miniature size makes the C6786 particu 


larly suitable where space and weight 


accommodations are limited Lerminals 


are solder type. Individual setting, toler 


ance, differential, and terminal configura 
tion requirements will be given special 
bulletin is 
Write to 


Spen¢ er 


consideration \ technical 
available 


Metals & 
Thermostat Division 


inquiries are invited 
Controls Corporation 
Attleboro. Mass. 
(Continued on page 82A) 
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FAST...PRECISE...AUTOMATIC FAST, AUTOMATIC MEASUREMENT of a 


wide range of resistance values, with an excep- 


RESISTANCE MEASUREMENTS tionally high degree of accuracy, now is avail- 


able in Non-Linear Systems Digital Ohmmeters. 


Resistance values are displayed in a horizontal 
FOR LABORATORY OR INDUSTRY line on one-inch-high luminous numerals clearly 
legible at distances to 30 feet. The readout 
decimal point location and range selection are 
automatic. And these instruments feature the 
exclusive NLS oil-sealed stepping switches, spe- 
cifically re-designed for NLS digital equipment. 
This feature has been time-tested in the widely 
accepted NLS Model 451 Digital Voltmeter; it 
guarantees maximum maintenance-free life of 
stepping switches even in the presence of dust 
and humidity. Accuracy, ruggedness, high-speed 
automatic operation, reliability and economy 
adapt NLS Digital Ohmmeters to a wide vari- 
ety of applications in laboratory, production, 
inspection and field testing...even with 
unskilled personnel. Ask your nearest NLS rep- 
resentative about these instruments...or mail 
the coupon below for full details. 


CHARACTERISTICS 
Model 758 (4-Digit Display) 

RANGES: .O00I1K to .9999K 100.0K to 999.9K 
1.000K to 9.999K 1000K to 9999K 
10.00K to 99,99K 

ACCURACY: +0.1% of value read or | digit, which- 
ever quantity is greater. 

Model 759 (5-Digit Display) 
RANGES ACCURACY: * 

0.0001K to 9.9999K + (0.01% 441 digit) 

10.000K to 99.999K + (0.01% +1 digit) 

100.00K to 999.99K + (0.03% 4.1 digit) 

+ (0.05% + 1 digit) to 5 meg. 

+ (0.1% +1 digit) to 10 meg. 

® of value measured 


1000.0K to 9999,.9K 


Percentages are expressed as ¢ 


NON-LINEAR SYSTEMS (mC BOTH MODELS 

RANGE SELECTION & DECIMAL LOCATION: Automatic 

sizes: Rack Mount—S5'4" H, 19" W, 15%” D., 
Bench Top (Portable)—11" H, 844" W, 15%" D, 

WEIGHT: 33 lbs 

PRIMARY POWER: //5+1]0v, 60 cycles, 75 watts. 


Oe. MAS, CAL eOOrmS 


ACCESSORIES: Data printing provision with auto- 
Models 758 and 759 available in matic print control and Clary Printer or Elec- 
, tric Typewriter 

either rack mount or portable. 


> Connection and automatic control for car r 
Portable model is pictured above, > . fe do 


paper tape punching equipment. 
Multi-channel input scanners, 





—— — aa 


_— 


“ ri . ® i 
non-linear systems, inc. NON-LINEAR SYSTEMS, INC. 
\ Del Mar, Calif. * Phone: Skyline 5-1134 Dept. A-126, Del Mar Airport, Del Mar, Calif 
\ f 4 Send new Technical Bulletin 1256 with full 
‘ information on NLS Digital Ohmmeters — 
pore ee Models 758 and 759. ! 
‘ NAME - 7 —EE 7 
Digital Onmmeters » AC-OC Converters *.Data oe 8 : . 
Systems * Digital Readouts » Peak eter : TE 
Reader Systems + Binary Decimal Converters city. ae , : ae j 


Digital Recording Systems 


——— i ee a a oe | sel 
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DATATRON 


ELECTRONIC DIGITAL COM PUTER 


Engineers and 
Mathematicians: 
Professional Responsibility, Advance- 
sed on your individual 
and Top Salary !s offered to 
_.the fastest growing 


contri- 
ment ba 


butions, 
you atk lectroData. 

© ¥ “a 
manufacturer 1n the Digital Compute 


field. Enjoy sub 
California, ultra-modern pl 


urban living !n Pasadena, 


ant facilities 
ina non-industrial area. 


fidence 
strict conti 

will be held in $ 

Write today. Your inquiry 


CONTINENTAL ElectroData 


SION OF BURROUGHS 
SIERRA MADRE VILLA 
CALIFORNIA 


pivi 
460 N 
PASADENA, 


insulated wire and cable 


SILICONE RUBBER APPLIANCE 
WIRE For radio and electronic wiring 


Heat, cold, moisture are beat. Retains dielec- KEEP IT 


tric and physical properties in temperatures 


ranging from 67°F to +392°F. Resists © 
flame, solvents, oils 


MACHINE TOOL WIRE Heer and 


oil resistant wire. Standard 600 v insulation ‘ i ; . WITH HENRITE 
availdble in sizes 18 AWG to 4/0. Extra ; ‘. if CARBON AND GRAPH- 
’ A 
4 





heavy insulation: sizes 14 AWG to 8. UL list- ’ Zz ITE BRUSHES. If yours 


~ is the automotive or 
ing 90°C in air; 60°C in oil eas ‘ FP clestesl Geld, and Wf peer 


commutation and noisy brushes 


e; : are your big problem, you'll 
ELECTRIC STOVE WIRE — AIA ~ NUE 


want to discover how Henrite 
For safe wiring of commercial electric grills, ay resin bonded brushes 
ranges, space heaters, water heaters and a hy long accepted one of the best 
other heavy duty appliances. Maximum op- —/ for quietness a> can find 
the solution. We've supplied leading 

erating temperature: 257 F. Heat and flame ’ ‘ : 

automotive, appliance and electrical 
acetate manufacturers with automotive brushes, 
fractional horsepower brushes, indus- 
trial brushes and carbon resistors for 
many years, and our complete en 
gineering laboratories have helped 
FACT FILLED CATALOG them solve their noise problems-— 
fast! Our new, informative company 
NEW, COMPLETE CATALOG OF catalogue is yours for the asking 
CONTINENTAL WIRE AND CABLE Write now find out how your 
AVAILABLE ON REQUEST noise problems can become a thing 
of the past 


BE RIGHT- WITH 





ontinental 


WIRE CORPORATION 
WALLINGFORD, CONN. YORK, PENNA. 





HENRITE PRODUCTS CORPORATION - IRONTON, OHIO 
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GENERAL ELECTRIC 
-GURRE 


CTIFIERS... 


NOW IN STACKS - 


Permits new highs in 
rectification efficiency 
with reduced 
space-weight-cost 
requirements 


These new high-current rectifier stacks supply 


exceptionally long service without attention or 


no moving parts, liq- 
involved. 


maintenance. There are 


uids, sensitive electrodes 


And the fin design provides adequate cooling in 


vapors, or 


many applications without forced air. 

The rectifying units proper are the famous 
4JA60 Silicon high-current rectifiers produced 
by the Her- 
metically sealed in rugged metal housings, they 


General Electric alloy technique. 


are protected against damage from moisture, 


dust, fumes and corrosion. 


Silicon high-current stacks are now available, 


completely assembled to meet your circuit re- 
quirements in stacks containing up to twelve 
rectifying elements. These compact, easily in- 
stalled stacks may be the answer to your present 


design problems of big capacity in small space. 
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TYPICAL APPLICATION...GENERAL ELECTRIC 
4JA6011 SILICON HIGH-CURRENT RECTIFIER STACK 


Three Phase Bridge Rectific 
Load 


circuit 


DC OUTPUT 280 volt 
RECTIFIER LOSSES A pproxims 
COOLING REQUIRED 


VOLUME 











Your General Electric representative will be glad 
to supply full data. Or, write to General Electric 
Produet 
New 


v6 chion 


York. 


Semiconductor 


Park, 


( ‘om pany, 


S1837, Electronics Syracuse, 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


SIA 





Potter & Brunt 


is in this picture 


Which P&B relay would you specify for this 
HIGH STARTING TORQUE MOTOR? 


MP SERIES 


Radial Saws by DeWalt, Inc. are used in thou 
sands of home work shops, in lumber yards, car 
penter shops and industry. The electric motors 
that operate these saws are a heavy duty single 
phase, AC, modern capacitor, voltage relay type. 
They have a high starting torque in order to 
quickly achieve operating speed, even when 
heavy line loads give lower voltage than normal. 
To avoid arcing and burning during initial cur 
rent surge, DeWalt needed a positive, fast acting 
relay that would remain in contact until operat 
ing speed was reached 

Their choice? P&B MP series relays! These 
sturdy relays not only save arcing and burning 
during initial current surge, but are compact, 
rugged and dependable. Their versatility permits 
use with any capacitor type motor up to 2 
horsepower. They can be furnished with an alnico 
magnet if whole snap action is needed 

This ready solution to DeWalt’s relay problem 
is an example of how P&B relay engineering is 
daily adapting existing relay types to specif 
needs. P&B's unique 25 years of relay engineer 
ing experience provides an immense reservoir 
of skill, information and technical ability that 
can help solve your relay problems faster and 
more efficiently. 


engineering 


AB SERIES 





ENGINEERING DATA 


SERIES: MP. Small general purpose 
power relay 

CONTACTS: %" fine silver rated 25 
amp.,, 115 V, AC non-inductive load, 
or 2 HP, 115 V. AC 

CONTACT ARRANGEMENTS: SPST 
NO, SPST NC, SPOT 

VOLTAGE RANGE: DC: Up to 
220 V. AC: Up to 230 V 

COIL RESISTANCE: 15,000 ohm 
maximum 

TEMPERATURE RANGE: DC g$° 
C.to + 85°C, AC: 55°C. to + 55°C 

TERMINALS: Standard pierced 
solder lug holes will take No, 10 
hook-up wire 

ENCLOSURES: Dust cover, 2-59 64” 
tL. x 2%" W. x 2-332" H, Hermet 
ically sealed cover dimensions same 
as above 

DIMENSIONS: Maximum 2'4" L. x 
1A” W. xn 1A" H, 

This relay will normally deliver a 

minimum of 300,000 operations be 

fore wear will warrant readjustment 








P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC, 
ELECTRICAL, AND REFRIGERATOR DISTRIBUTORS 


See our catalog in Sweet's Product Design File 


Potter & Buundield, ine. 


PRINCETON, INDIANA Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H, 











(Continued from page 78A) 
TRADE LITERATURE 


Computer Bulletin. A 6-page illustrated 
bulletin describing the Bendix G-/5D 
general-purpose digital computer and its 
digital differential analyzer accessory, ts 
now available. The versatility and range 
of operations of the basic Bendix G ISD 
is considerably increased by the addition 
of this optional accessory, Linear and 
nonlinear differential equations are solved 
accurately and rapidly with the two units 
New programming techniques and a com 
plete new line of input and output equip 
ment also are described. Copies will be 
mailed on request. Write Bendix Com 
puter Division, Bendix Aviation Corpora 
tion, 5650 Arbor Vitae St., Los Angeles 45 
Cali 


Plug-in Scaler-Counter. Using a pair of 
magnetic cores as count determining cle 
ments, the Magnivider, recently intro 
duced by Magnetics Research Co 
White Plains, N. Y 


reliability inherent in magnetic devices 


features the high 


Compared to conventional —four-tubs 
counters, the one-tube Magnivider con 
sumes 50°), (per cent) less power and is 
one third the size. The scaler is designed 
for applications including frequency divi 
sion random counting preset counting 
iccumulators, and television sweep syn 
chronizing. Although no visual read-out 
is available, external circuits may be used 
to drive indicating devices. Complete in 
formation is available in the manufac 
turer's Technical Bulletin /745 


Oil Tight Push Buttons. How to select the 
right push button for every application is 
the purpose of a 32-page catalog covering 
oil-tight and general-purpose push but 
tons, pilot lights, and accessories. Uhe 
catalog includes a description of com 
ponents and complete units, dimensions 
cam action, and schematic diagrams. AIL 
types and styles are photographically il 
lustrated, Write to Furnas Electric Com 
pany, 1063 W. Mckee St., Batavia Il 


Molybdenum Disulfide Bulletin. A 2-pag: 
bulletin Properties ol Molybdenum Di 
sulficte has been issued by Climax Moly 
denum Company, Dept. L, 500 Fifth Ave 
New York 36, N. ¥ and is available on 
request, Designated bulletin Cdb-5 in the 
Climax chemical data series, the publica 
tion covers the physical properties, therm 
odynamic properties, clectrical and mag 
netic properties, chemical properties, and 
preparation and uses of molybdenum di 
sulfide (MoS,). A blue-gray to black solid 
molybdenum disulfide occurs naturally in 
molybdenum and copper ores, and can be 
prepared synthetically, The chemical and 
physical properties given in the bulletin 
are those reported for the natural mate 
rial, which differs substantially in erystal 
structure from synthetic molybdenum di 
sulfide. Uses of molybdenum as a lubricant 
additive and as a catalyst are discussed in 


detail in the bulletin 


(Continued on page 88A) 
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High Sensitivity for Fast-Rise Applications—rThe new Type 53/54L OTHER PLUG-IN UNITS FOR TYPE 530-SERIES and 
Fast-Rise High-Gain Preamplifier plugs into your Type 541 and 
Type 545 Oscilloscopes, increasing the calibrated vertical deflec- TYPE 540-SERIES OSCILLOSCOPES 
tion factor to 5 millivolts/cm. At the higher deflection factors » 53 /54A——~Wide-Band DC Unit 
(5 millivolts/cm to 50 millivolts/cm), risetime is 0.015 usec and 
vertical passband is 3 cycles to 24 mc. From 50 millivolts/cm to » 53 /54B —- Wide-Band High-Gain Unit 
50 volts/cm characteristics are the same as the Type 53/54K 
Unit... risetime 0.012 psec, passband dc to 30 mc. Input capaci 
tance is 20 puf direct, 8 uuf with the 10x attenuator probe fur a Differential High-Gain DC Unit 
nished with Type 541 and Type 545 Oscilloscopes, Other probes 
with higher attenuation ratios are available to reduce input » 53/54E Low-Level Differential AC Unit 


54C Fast-Rise Dual-Trace DC Unit 


capacitance to as little as 2.5 pf. 


Type 53/54L Fast-Rise High-Gain Unit 


54G Differential Wide-Band DC Unit 


54K Fast-Rise DC Unit 


1957. Please keep in touch with your Tektronix Field 


First shipments are expected to be made during July, 
Engineer or Representative for current details. 


Prices f.0.b. Portland, Oregon 


SEE THE TYPE 53/54L UNIT AND 


OTHER NEW TEKTRONIX INSTRU- Tekitron ix, In Ce 


MENTS AT THE IRE SHOW, BOOTHS P. 0. Box 831 + Portland 7, Oregon 
3028, 3029 AND 3030. Phone CYpress 2-2611 +» TWX-PD 265 + Cable: TEKTRONIX 
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10 Amp. 250 V. A-C 10 Amp. 250 V. A-C 
15 amp. 125V. a-C[t] 15 Amp. 125 V. A-C 
%, H.P,-120-240 V. A-C % H.P,.-120-240 V. A 
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L-52-P , q is ; 
. -. 2 
D.P.D.T. + on-off-on + Solder Lugs D.P.D.T. + on-on +» Screw Terminals i ADVANTAG ES a 


15 A—125 V. A-C 3 A— +h (T] 
10 A—250 V. A-C yes 

% H.P.-120 Volts A-C 3 A—250 V now offered by 
1% H.P,.240 Volts A-C 


DU PONT 
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On | ° : 

| : i) 

Interesting, challenging, sad 

2230 } 1667-17 professional work assignments. 52 
¢ | ° 4 

| 4 Long-range company programs iF 

ar tt assuring stability. q 

i, te 

$.P.S.T. + on-off « Screw Terminals S.P.S.T. + on-off + Solder Lugs + ° lg 
Re Promotion-from-within $0 

10 Amp. 250 V. A-C 10 Amp. 250 V. A-C =) policy assuring opportunities iy 
15 Amp. 125 V. A-C[1] 15 Amp. 125 V. A-C for advancement. i 
% H.P.-120-740 V. A-C % H.P,-120-240 V. A- e L 


Varied technical and 
administrative training 
programs. 


<i 


x b> 


> be Od = Fs 


IMMEDIATE OPENINGS FOR: 






+e ey 


Electrical Designers 












S.P.D.T. + on-off-on + Solder Lugs S.P.S.T. « on-off + Screw Terminals Apply today for a position that 


#£ —will allow you to realize your full ; 
i potential as a designer. Your work & 
% Amp. 125 V. D-C = _—-will be in a wide range of increas- ; 
3 Amp. 125 V. A-C 10 Amp oA D a ingly important fields. 
6 Amp. 24 V. D-C 3 Amp.125 V. A 


Please send complete reaume, in- 
cluding detaila of education and 
experience, to: 


rsQ fect 


il, 






Mr. T. J. Donovan 
Engineering Department 


detter Things for Better Living 


K-10-A L-20-E 
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pethertit eterna shines: 







$.P.S.T. + on-off + Screw Terminals S.P.D.T. + on-off-on « Screw Terminals 
++-through Chemistry 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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NOW...Big News in Microwave 
Multiplex Channeling Equipment! 


Complete multiplex assem- New RCA Type MV-124 with 


bly. A minimum of common 
equipment is required. All Ch | U . id . | 
Standard building blocks anne nits entica 
are used for simplified 


maintenance, ; and Interchangeable 











Spec ifically designed for microwave use and thoroughly field 
tested, this new RCA Channeling Equipment provides com- 
plete flexibility. Frequency selection is by means ol a plug in 
crystal. Except for this erystal, all Channel Units are identical 
and interchangeable, thus simplifying planning, installation 


and maintenance. 


Whatever you channeling requirements, these famous 
quality Channel Units can be easily stacked to provide two 
channels, three channels, or up to 24 voice channels without 
group modulating. High capacity systems can be obtained by 
stacking 24 channel groups. One unit is required for each 
voice channel desired. Single sideband suppressed carries 
techniques are used to supply 24 channels in the band be 
tween 10 ke and 130 ke frequency, leaving frequency space 
for 18 tone channels below 10 ke. Simultaneous transmission 
of many channels of intelligence is accomplished by modu- 
lating separate sub-carriers spaced uniformly throughout the 
base-band modulating system. Channels are spaced one above 


the other in the available modulating band width. 


CRYSTAL CONTROL assures high stability 
and greater accuracy. For operations such 
as frequency shift telegraph and facsimile 
transmissions, an unusually high degree of 


clarity is attained 


DOUBLE HETERODYNING enables all cir- 
cuits in all units to be identical except for 


the plug-in crystal element 


SINGLE SIDEBAND OPERATION enables 
each channel to use a minimum of spectrum 
space. This means less obsolescence due to 
To change channel assignment, possible congestion of the available micro- 


simply change one plug-in crystal wave spectrum 


RCA Microwave performance-proved in more than a million 
channel miles of operating systems throughout the world 


RCA Microwave Specialist will be glad to answer any re 


Radio Corporation of America 


questions and help plan your in tallation. Nation-wide 
Sel Communications Products, Dept. P-42, Building 15-1, Camden, N, J, 


vices of the RCA Service Compan are provided to 
keep entire tem operating it it pe tk Mail coupon 
. Please send me the latest literature on: 

for further particulars. 
RCA Multiplex Channeling Equipment 


RCA Microwave for use in 


RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS PRODUCTS 
Camden, N. J. 


Nome 
Company 
Address 


City Zone 


Have representative contact me 
Pp 
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Pictured is the application of 
fluffy asbestos prior to the im- 
pregnating and compressing 
process. 


impregnated asbestos com- 
pressed and felted to a smooth 
homogeneous wall ensuring long 
cable life. 


Felted Asbestos Walls + Impregnation with 


Selected Compounds + Quality Varnished 


Cambric 


Tapes... 


That's the Backbone of 


ROCKBESTOS 4.V:c: 
QUALITY 


Different brands of N.E.C. Type AVA wire are applied under controlled methods as- 

and cable may look alike on the surface suring uniform dielectric strength. 

but the sure proof of quality that means The result... you get long life and de- 

dependable service is beneath the braid. pendable service under every type of op- 
In the Rockbestos A.V.C. construction erating conditions . . . in temperatures up 

dense, felted, thoroughly impregnated as- to 230°F. 

bestos walls seal the varnished cambric Complete construction and test specifi- 

tapes away from air and moisture. cations of Rockbestos A.V.C. are in the new 
The varnished cambric tapes are made booklet: “Specifications RSS-88". Write 

to Rockbestos exacting specifications and for your copy. 


ROCKBESTOS 283288iSion4 soctt sexs cm 


Standard Rockbestos A.V.C. con- 
tructi NEC. ¢ AVA, AVB, 
NEW HAVEN 4, CONNECTICUT Surin SENS. Sees 
etc.) are available for immediate shipment. 
NEW YORK «+ CLEVELAND «+ DETROIT +« CHICAGO «+ PITTSBURGH « ST. LOUIS Call or write nearest branch office. 
LOS ANGELES * NEW ORLEANS + OAKLAND, CALIFORNIA «+ SEATTLE 
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This 


thermodynamic design— 
developed.-in International's 
Research Laboratories 
—sets new standards for 
heat dissipation 
Tametsiaaarclalieiaam mel iis 
Rectifier Junctions. 





STYLE C 


Convection ( 


International offers a Complete line of Ger 
manium Power Rectifiers. For complete 
details on all types, request Bulletin cen-1, 


‘ A 


A WORLDS OF DIFFERENCE Teeouee @tstaece 


THE WORLD'S 


Marcu 1957 


Finned copper housings—the most effi 


cient heat exchangers yet adapted to power 


rectifiers—measuring less than 2” in diam 


eter, provide a total cooling surface of 58.3 
sq. inches! International's Style F Germa 
nium Power Rectifier utilizes this junction, 
which has been acclaimed by leaders in 
the engineering profession as the most 
advanced rectifier design in the industry 

International's Research Laboratories 
and Production Facilities have produced a 
line of Germanium Power Rectifiers offer 
ing unexcelled performance. Four years of 
field testing indicate efficiency up to 97 
with unlimited life expectancy. 12,000 


hour tests show no change in forward or 


or 


reverse resistance. Extremely low leakage 
current and low forward drop (lowest of all 
available metallic rectifiers ) emphasize the 
advantages of these units, D.C. output cur 
rent ranges up to 2250 amps per assembly, 
and up to 100,000 amps in combination 
The input voltage ranges up to 66 volts 
rms per junction, with an operation tem 
perature range from ~—55° C to +-75° ¢ 
The far-reaching research and develop 
ment program of International assures you 
of greater rectification efficiency and reli 
ability. A wire, letter or phone call to 
Application Advisory Department will 
bring an immediate and experienced 


recomme ndation for your application. 


international Rectifier 


c oR P 


EXECUTIVE OFFICES: EL SEGUNDO 


UPPLIE OF 


LELLCOTRICAL ENGINEERING 


ae 


CALIFORNIA Pie 


Oo WN 


INE OREGON 6-626! 








The completely integrated facilities and 
personnel of Flint’s two conveniently located 
steel plants enables Flint to provide personalized 
services of engineering, estimating, detailing and 
fabricating. 


Flint invites your inquiries and requests for 
consultation. For information contact either plant. 


FABRICATED GALVANIZED STEEL 


FABRICATED STEEL PLATE 


STEEL WAREHOUSE DISTRIBUTORS 


ae 
1 
~ 


» ais 
tries wlleteree) 


ae 
uy wy 


for over 40 years 


FLINT STEEL CORPORATION 
TULSA MEMPHIS 





(Continued from page 82 1) 
Trade Literature 


Accident Prevention Program. “Safety Is 
Our Business” is a new manual of safe 
practices for track operators. Published 
by the White Motor Company's Service 
Division alter two vears of safety research 
in the trucking industry, the manual di 
rects latest information on sate practices 
to operators, drivers, and mechanics. It 
cmiphasizes tiie HN portance ol preventive 
ifety maintenance and features a series 
of bulletins to be issued at regular inter 
vals calling attention to various safety ce 
velopments. For full details, ask your 
White PCPTesen aly ¢ or write to Service 
Safety Division, The White Motor Com 
pany, Cleveland 1, Ohio 


Movie on Insulating Tape. A new 20 
minute color movie, “All Holes Barred 

howing the correct application of “Scotch 
rap” vinyl pipe insulating tape tor corro 
ion prevention has been announced by 
Minnesota Mining and Manutacturing Co 
tM) Dept D7-2, 900 Fauquier St SI 
Paul 6, Minn. Prepared as a training film 
for tree showing to workmen using vinyl 
pipe insulating tape, the film is available 
through 3M branch ofhees and salesmen 
Ihe color and sound movie presents cor 
rosion principles in a very elementary 
manner with cartoon characters dramatiz 
ing the effect of electrolysis on unprotected 
and improperly protected pipe. Step-by 
step sequences show proved methods of in 
sulating couplings, street T fittings, weld 
joints and elbows, as well as straight sec 

tions of pipe. The use of taping machines 
ind short-cuts for hand wrapping tape are 
also illustrated and explained in the movie 


narration 


System Test Brochure. A 22-page brochure 
System bvaluation lest Equipment 
LP-3528 hich ¢ \ plains the philosophy ol 
stem test equipment tor military elec 
tronic systems has been made available 
Link Aviation, Inc, This illustrated bool 
let presents complete application informa 
tion and design concepts of specific GoO-NO 
GO testing devices hich the company ha 
custom built for use in conjunction with 
an existing analog bombing system. The 
wochure describes typical applications ol 
SVSLCTNHIS evaluation test equipment ho 
testing complete systems and = checking 
components within a system. It also dis 
cusses the economic advantages of thi 
rivanced approach to electronic testing 
Copies of the brochure, LP-3528, may be 
obtained trom the Industrial Sales De 
partment, Link Aviation, Ine Bingi 


ton, N. ¥ 


remplate-Ruler, This ruler permits faster 
and more accurate drawings of the 
OUAD RING seal manufactured b 
Minnesota Rubber & Gasket Comput 
1628 Woodale Ave., Minneapolis 16, Minn 
Ihe ruler will be given to all design e1 
yinecis hose COM panies are now usinye of 
ntend to utilize the new tour-lipped ring 
in Various sealing applications, Rule 
tions of the 6 inch tefnplate- ruler 


narked off in eighth and sixteenths 
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Electronic Airplanes 


that check out any crew, any aircraft or design... 
for any mission or air route in the world 


Throughout the world, flights in electronic Simulators 
—which never leave the ground—enable crews who 
will soon command undelivered aircraft to fly them in 
advance electronically . . . guide them over specified 
courses through precision instrumentation . . . land 
them on strange airports . . . readying for the day when 
they will fly the actual aircraft. 

The Simulator provides the exact “feel” of the 














prototype. Instruments, navigation, sounds, opera- 
tional problems—all are simulated with complete real- 
ism. Months of experience are compressed into hours 

Electronic Simulators built by Curtiss-Wright for 
every aircraft type—including the new jets—-are add- 
ing to the safety of flight, saving millions of dollars 
and thousands of manhours yearly for commercial 
and military operators all over the world 


ELECTRONICS DIVISION 


simulators by GURTISS-WRIGHT = 


CORPORATION ° CARLSTADT, WN. 4. 


CURTISS-WRIGHT DEHMEL TRAINING EQUIPMENT incensed under basic parents of 


R. C. DEHMEL AND CURTISS-WRIGHT Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal 
British Licensee: Redifon Ltd., London’ French Licensee: Societe d’Electronique et d’'Automatisme, Paris 
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VVTRON 
a-c to d-c 


POWER CONVERSION UNITS 


» ° ° 
Provide complete automatic, low cost, a-c to d-c power conversion 





in one single package. SYNTRON Power Conversion Units contain 
heavy duty Selenium Rectifiers, automatic voltage regulation. They 
require no warm up time. SYNTRON POWER CONVERSION 
UNITS have a high overload capacily, able to withstand high over- 
loads for short, infrequent periods without damage. All units are 
designed to meet the rigid requirements of the Mining Industry 

rated for continuous operation. SYNTRON Power Conversion Units 
have a proven record in the Mining Field, a record of dependability, 
high efficiency long life and low cost, simple maintenance. They are 
compact, easy to install, can be located on any flat surface. They 
save valuable space. Let Syntron solve your Power Conversion 


problems. 


Write for complete Catalogue Data—F REE 


SYNTRON COMPANY 


440 Lexington Avenue Homer City,Penna. 





(Continued from page S8A) 
Trade Literature 


Rate Analyses. Population and industrial 
shifts are creating a number of problems 
for utility companies, One of these is keep 
ing records of rate structures. A booklet 
describing a method of producing rate 
analyses has been put out by the Record 
ing & Statistical Corporation, 100 Sixth 
Ave., New York 13, N. Y. This booklet 
should be of interest to rate engineers and 
management men, Write to the company 
for a free copy. 


Film on Seaway. The dramatic story of the 
planning and development of the huge St. 
Lawrence Seaway, a project rivaling that 
of the Suez Canal or Panama Canal, is 
told in straightforward documentary style 
in a new color and sound film, “The 
Fighth Sea,” presented by Caterpillar 
Tractor Co. Walter Cronkite, popular 
United States television commentator, 
narrates the film, giving each detail of the 
giant undertaking in a factual and logical 
explanation. “The Eighth Sea” is avail- 
able for use through the nearest Cater- 
pillar dealer or by writing the Advertising 
Division of Caterpillar Tractor Co., Peoria, 
I}linois. 


Autotransformer Bulletin. A 24-page bul 
letin describes the complete line of Variac 
(registered trade mark) adjustable auto 
transformers. Dimension drawings, in ad 
dition to photographs, are included for all 
models, and complete specifications and 
prices are tabulated, Write to the General 
Radio Company, 275 Massachusetts Ave., 
Cambridge 39, Mass., requesting bul- 
letin O. 


Home Intercom. Communication between 
rooms as well as between master and re 
mote stations has been made available for 
the first time in a new home intercom 
system by the Mark Simpson Mfg. Co., 
Inc., 32-28 49th St., Long Island City, N. Y. 
An important feature of the Masco Multi 
Talk Intercom System is that music can 
be distributed to selected points in the 
system by plugging in any radio, phono 
graph, recorder, or record changer. A 
flush-mount radio or a portable radio can 
be installed as additional equipment if 
desired, 


Epoxy Resin Chart. A summary chart, 
outlining the physical and electrical prop 
erties of epoxy resin systems available 
from the Permacel Tape Corporation can 
be obtained from the company upon re 
quest. The chart lists 25 different systems 
handled by the company and the basic 
properties of each. Information on the 
chart includes such things as the average 
pot life of the resin in a 100-gm mass at 
+-80 F, viscosity in centipoises at 80 F 
before and after addition of hardener, 
physical properties of cured samples at 
1-80 to 85 F, volume resistivity, dielectric 
constant, and dissipation factor, Copies of 
the chart may be obtained by writing to 
Department ER, Permacel Tape Corpora 
tion, New Brunswick, N. J. 
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METAL-CLAD SWITCHGEAR 


PURIFIED PORCELAIN in horizontal and verti 
cal bus supports, primary disconnect bushings 
and caps and epoxy in bus joint covers provide 
excellent insulation, prevent fires in 1S kv I-T-I 


4 metal-clad switchgear 


& 
EPOXY AND SPECIAL CERAMICS protect per 


sonnel and equipment by preventing fires in the 
circuit breaker section. Arc chute rear sup 
ports and blowout coils are epoxy. Jump gap 
cooling plates, arc chute liner plates, arc plates 
and spacers are special ceramics 


Only the finest fire-protective insulating materials 


Nonflammable porcelain and ceramics, 
flame-resistant epoxy, and other flame- 
retardant insulating materials through- 
out, are among the extra values you 
find in I-T-E Metal-Clad Switchgear. 
Purified porcelain, of which the pri- 
mary disconnect bushings and caps 
are made, also supports both vertical 
and horizontal bus. It is nonflam- 
mable, has high dielectric strength, 
won't track or deteriorate, is inherently 
contamination free 


Epoxy, which can be molded into com- 
plicated shapes, forms arc chute rear 


1-T-E CIRCUIT BREAKER COMPANY - 


supports, blowout coils, bus joint cov- 
ers, potential and current transformers. 
It has high mechanical and dielectric 
strength, is nontracking and extremely 
flame resistant. 


Special ceramics, highly resistant to 
direct arc exposure, are used in jump 
gap cooling plates, arc chute liner 
plates, arc plates and spacers. These 
have high dielectric strength, low mois- 
ture absorption, won't track, are excel- 
lent interrupting materials. They do 
not deteriorate when subjected to 
direct arc exposure. They absorb 


IN CANADA: EASTERN POWER DEVICES, LTD. 


thermal shock and deionize gases without 
excessive heating. 


Phenolic and polyester insulating sheets 
and moldings, specially treated to pro- 
vide the highest possible degree of flame- 
retardant characteristics, are also used. 


If you are planning new construction or 
modernization requiring electric power, 
consider the advantages of I-T-E equip- 
ment. Consult your local I-T-E sales 
office or write I-T-E Circuit Breaker 
Company, 19th & Hamilton Sts., Phil 
adelphia 30, Pa. 


Switchgear Division 
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AIEE 
REPORTS 


These publications are proposals 
for new standards or test codes, or 
revisions of present publications, 
which are in the formative stage. 
They are made available without 
cost, so that all interested individu 
als may obtain them for study and 
comment, thus supplying practical 
experience in their use before sub- 
mission for adoption. 


BIDDLE Vustiament Yews 


FRAHM” FREQUENCY 
MONITOR 


... for opening or closing an elec- 
trical contact when the frequency of 
the power line to which the mon- 


1A General Principles for Rating 
of Electric Apparatus for 
Short-Time Intermittent or 
for low or for high limit operation. aa Suly Captebes 
Addendum to AIEE No. 1 
General Principles Upon 
Which Temperature Limits 
Are Based in the Rating of 
Electric Machines and 
Other Equipment (February 
1956) 


Application Guide for Ground- 
ing of Instrument Trans- 
former Secondary Circuits 
and Cases (March 1951) 

Insulation Maintenance Guide 
for Large AC Rotating Ma- 
chinery (May 1954) 


itor is connected reaches a preset 
limit. The monitor can be furnished 


TYPICAL APPLICATIONS 


esa power transmission systems as a low frequency alarm with manual reset 
to call for load shedding or other corrective action to bring system frequency 
back to normal. 

... For generators as low and high frequency alarm and, under certain con- 
ditions, as simple “on-off” frequency controller which can keep frequency be- 
tween preset low and high limit. 

... For turbines and other machinery with parts rotating at high speed as 
overspeed alarm and limiter when used in conjunction with an electric tachom- 

Test Procedure for Evaluation 


eter generator. 
. Write for PRICES and BULLETIN 33-06-EE a Fossett Sep Eatonton 
a Enamelled Wire (October 


FRAHM’ RESONANT REED e.gahaolings 
OSCILLATOR CONTROLS ne Goneerr 100 


Test Code for Metallic Recti- 

fiers (March 1956) 
These electro-mechanical components are used Guide for Specification of 
in electronic oscillator circuits to stabilize the Electronic Voltmeters (April 


oscillation frequency within close limits, 1955) 
Guide for Specification of Sig- 
Oscillator controls can be made for any fre- nal Sources (April 1955) 


quency within the range of 50 to 1100 eps. Guide for Specification of 








Cathode-Ray Instruments 





TYPICAL APPLICATIONS 
Electrical and Acoustical Measurements; Com- 
munication; Remote Operation and Supervisory 
Control; Electrical Computing; Telemetering. 


FEATURES 

High accuracy and stability of oscillating fre- 
quency ¢ Self starting operation ¢ Full inter- 
changeability of oscillator controls with different 
nominal frequency in the preferred circuits ¢ 
Infinite operating life of the reeds ¢ Integral unit 
sealed, magnetically shielded and of very rugged 
construction © Light weight and small ¢ Can be 
furnished to meet certain military specifications 
for electronic circuit components, 


Write for PRICES and BULLETIN 34-EE 


FRAHM® RESONANT REED FREQUENCY SENSITIVE RELAYS for use as frequenc 
selective elements in the receiving systems are described in BULLETIN 33-EE. 





(April 1955) 


Test Code for Carbon Brushes 
(October 1953) 


Test Code for Power Factor 
Testing of Power Trans- 
formers (January 1955) 

Test Code for Power Factor 
Testing of Distribution 
Transformers (October 1955) 

Test Code for Direct-Current 
Carbon-Pile Voltage Reg- 
ulators for Aircraft (April 
1955) 


Application Guides for: 
Ground-Fault Neutralizers; 
Grounding of Synchronous 
Generator Systems; and 
Neutral Grounding of 
Transmission Systems (Octo- 
ber 1954) 


Guide for Evaluating the Et- 
fect of Solar Radiation on 
Outdoor Metal-Clad Switch- 
gear (October 1955) 


JAMES G. BIDDLE CO. 


1316 ARCH STREET | 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 


PHILADELPHIA 7, PA, | New York 18, N. Y. 
ee eeen eo weer mi A SCIENTIFIC EQUIPMENT ] 3-57 


* ELECTRICAL TESTING INSTRUMENTS 


“SPEED MEASURING INSTRUMENTS 
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There's a 


ORGEL _ 


Dry-Type Transformer Fe osm 
for every need 22 








® Operate lighting and other equipment from 
power circuits, and higher distribution voltages. 


® Forhigh voltage interior distribution and network 
systems. 


® Operate special equipment from standard circuits. 


; 


and phase changing. 


* Change odd voltages to standard voltages * Seay 5 ae a an m3 4 
’ Pm ig ey } 
J 


® Available in all standard and intermediate ratings 
and voltages. “%« to 3000 Kva up to 15000 volts. 


SORGEL 
TRANSFORMERS 


D.C.Saturable Reactors 


and 


Special Transformers 


Substations 


SORGEL transformers, either 
dry-type or Askarel-cooled, 
are incorporated in substa- 
tions, complete with primary 
or secondary switchgear. 





They are procurable with any 


make of switchgear, and from 500 KVA, 3 phase, 2400 volt unit substation with primary fused load break switch; 

i manufacturer. secondary metering; de-ion molded case breakers for emergency load and drawout 

any substation ma uf breakers for low voltage distribution; primary switch key interlocked with secondary 
main breaker. 





SORGEL ELECTRIC CO., 846 West National Avenue, Milwaukee 4, Wisconsin 


Sales Engineers in Principal Cities 
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FROM ALL DIRECTIONS 


from Virginia from New Jersey from Oklahoma from Pennsylvania from Indiana from Washington, D. C. 


Calvin C. Jones Frank H. Tyaack James L. Van Meter John Michael Bentley Robert C. Jones Leo E. Wilson 
Supervisory Engineer Supervisory Engineer Supervisory Engineer Senior Engineer Design Engineer Senior Engineer 
Virginia Polytechnic Massachusetts Institute Washington State College William & Mary College Purdue University Carnegie Institute 

Institute of Technology Virginia Polytechnic of Technology 
Institute 
Syracuse University 


CAREER ENGINEERS ARE COMING TO BALTIMORE TO 
JOIN THE LEADERS AT WESTINGHOUSE-BALTIMORE 


Today’s electronic pioneers are reversing the maxim of Horace Greeley to ‘“‘go West 
young man.”’ They’re coming East, but, they’re going Westinghouse . . . and building 
their careers at Westinghouse-Baltimore. Here, the frontiers of tomorrow’s electronic 
developments are being charted—and here, the young engineer can assure himself rapid 
professional growth with a company that respects and rewards its engineers. Wherever 
you are located—whatever school you attended—whatever your engineering experience 
and ability—you owe it to yourself to investigate the opportunities open to you at 
Westinghouse-Baltimore. Find out why so many of your fellow engineers have come 
to Baltimore to join the leaders in the electronics field. Write that letter today—and 
get the facts. You have nothing to lose—and a great future to gain. 


CURRENT OPENINGS EXIST IN: 


CIRCUITRY - MICROWAVES + SERVOMECHANISMS 
MAGNETIC AMPLIFIERS + DIGITAL COMPUTER DESIGN & 
APPLICATION + FIRE CONTROL SYSTEMS - OPTICS 
COMMUNICATIONS + PACKAGING + TRANSFORMERS 
ANALOG COMPUTER DESIGN + VIBRATION + RADAR DESIGN 
FIELD ENGINEERING + INFRARED TECHNIQUES - ANTENNAS 
TECHNICAL WRITING + TEST EQUIPMENT - HYDRAULICS 
MAGNETRON TUBE EVALUATION + METALLURGY 


CAN YOU FILL THIS 
CAREER OPENING? 


ELECTRONIC TRANSFORMER ENGINEERS 

Design and development of audio, 
i-f and r-f coils, flea-power to 600 x 
10° v-a, frequencies up to 1000 MC, 
both linear and saturable, involv- 
ing problems of balance, shielding, 
bandwidth, insulation, heat trans- 
fer, wave shape, efficiency and 
regulation. 


SALARY—TO $9,100.00 


WESTINGHOUSE-BALTIMOR 


“An Engineer's Company” 


TO APPLY: 


For a confidential interview send a resume of your 
education and experience to: 

Dr. J. A. Medwin, Dept. 622, Westinghouse Electric 
Corporation, P. O. Box 746, Baltimore 3, Maryland 
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ELECTRONICS ENGINEERS... 
How well can you realize this in circuit form? 


Our engineers are faced with this kind 
of challenge every day—how to trans- 
late block diagrams into circuits effi 
ciently—in order to create electronic 
“hardware” for today’s military and 
civilian needs. 

If you thrive on challenges . . . if 
you can translate ideas into circuits 
you'll find a rewarding lifetime career 
in the Electronics Division of 
Stromberg-Carlson. Rewarding in 
terms of advancement, recognition, 
and salary. 


SEE YOU AT 
THE |. R. E. SHOW! 


Our company is one of the fastest 
growing in the country. The Electron 
ics Division is in the midst of a three- 
fold expansion. We're in the process 
of moving into a fine new building 
with plenty of elbow room and mag- 
nificent facilities. 

You'll find no greater growth po 
tential anywhere. And you'll enjoy 
living in this beautiful, progressive 
upstate New York community, with 
its abundant facilities for recreation, 
education, and culture 


Check the list of assignments, decide where you'll 
fit best, and send your letter or resumé now to 


R. W. HOLMES, Electronics Engineering 





Communication Systems 
Components and Specifications 
Countermeasures 

Data Systems 

Digital Techniques 

Field Engineering 
Microwave Circuits 
Missile Guidance Systems 
Navigational Systems 
Radar 

Sales Engineering 
Systems Test Equipment 
Transistor Engineering 


STROMBERC-CARLSON COMPANY 


A Otvisbion or 


SC 
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Writers—Technical 


CENERAL OVNAMICSE CORPORATION 


31 Carison Road, Rochester 3, N.Y. 
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TR ie wares ah te Re 


ENGINEERS / PHYSICISTS 


You are invited to join one of these expanding The TI plant is within Dallas, yet away from 


programs at Texas Instruments — where recogni downtown. traffic... within 5 minutes of fine 
individual achievement has contributed , , 

tion of individual achievem ’ residential areas, churches, and public and pri 

to its fifteenfold growth in the last ten years ‘ 

vate schools. Your home will be within 15 min- 

Advanced personnel policies include company- 


sponsored educational assistance, profit sharing, utes of year-around recreational, amusement, and 


insurance and pension plans cultural facilities 





SEMICONDUCTOR DEVICES ELECTRONIC AND ELECTRO- 


* Produced in connection with the many investigations AND OTHER COMPONENTS MECHANICAL APPARATUS 
into solid state physics and electrical phenomena transistors @ transistor circuits 

being carried on by Texas Instruments Incorporated . . . lead- diodes @ rectifiers 

ing manufacturer of semiconductor products. . . 26-year-old transformers @ resistors 

pioneer and leading supplier of geophysical exploration serv- panel meters 

ices currently engaged in design, development, and man test equipment computers 

ufacture of electronic components, instruments, optics, and Address 


one ones Address 
military apparatus — at a $44 million volume SEMICONDUCTOR-COMPONENTS 
replies to: APPARATUS replies to 


Mr. William C. Spaller Mr. Robert E. Houston 


radar @ sonar @ infrared 

navigation @ magnetics 
telemetering 
communications 














TEXAS INSTRUMENTS 


LJ 
/| INCORPORATED 
0 


6000 LEMMON AVENUE DALLAS 9. TEXAS 
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| This is an order from: 


Name 


Address 


Member 


Nonmember No 


Remittance of $ is enclosed for the publication(s) checked below 
|952 Electric Power Distribution for Industrial Plants 


| 953 Grounding of Industrial Power Systems 


Type 


MARCH 


New Edition, Completely Revised 


Electric Power Distribution 


for Industrial Plants 
(RED BOOK) 


No. 952 


The purpose of this publication is to bring to the attention of engineers, owners, and plant man 
agement the important features of well-designed electric distribution systems that result in satis 
factory performance of utilization equipment and efficient operation of the plant; it covers the 
features of the electric distribution systems which are applicable to most types and sizes of indus- 
trial plants. It sets forth the elements of the distribution system both as to what to do to accomplish 
desired results and the reasons for them. It does not explain in detail how to accomplish the final 
results. 

Basic information is included to determine the approximate load requirements of industrial plants, 
the type of distribution system, the distribution voltages, and voltage regulation, as well as informa- 
tion to assist the engineer in the selection of transformers, circuit breakers, relays, meters, fuses, 
cables, bus, and miscellaneous equipment needed in the design of an adequate electric distribution 
system for present and future load conditions. Operating and maintenance problems are dealt with 
only in so far as they affect system and equipment selection. Basic information is included to deter- 
mine load requirements, type of system, and voltages. Data are included to assist selecting trans- 
formers, circuit breakers, relays, meters, fuses, conductor, and miscellaneous equipment for present 
and future loads. 

$3.50 per copy (50 per cent discount to AIEE members); 172 pages 





New Companion Publication 


Grounding of 


Industrial Power Systems 
No. 953 


This publication covers the problems of system grounding, connecting the frames and enclosures 
of electric apparatus to a ground system, the problems of static, the methods of protecting struc 
tures against the effects of lightning, and the problems of obtaining a low resistance connection to 
the earth. 

The popular name “Green Book” now applies to this new publication rather than to Interior Wir 
ing Design for Commercial Buildings as before. The latter publication is out of print pending revi- 
sion and when the new edition is available it will be known as the “Gray Book.” 

$1.20 per copy (50 per cent discount to AIEE members); 40 pages 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 WEST 39TH STREET 
NEW YORK 18, N. Y. 


Street 
City ; arr State 


(CONTENTS—PRINTED MATTER) 


POSTMASTER: This percel may be opened for Postal inspection if necessary 
Return postage guaranteed 


or print on return mailing label —»> 
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ENGINEERS NEEDED FOR 
RESEARCH AND DEVE 
POSITIONS IN THE 


instrumentation for underwater 


Des gn of electronic 
ordnance 


tonal filter 
inn the 


includ.ng high gain ar 
powell ampl fic rs, Osc) 
ultrasonic 


for range 


Analytical and experimental treatment of 


research problems in the fields o 
network the 
information 


woousti electronics 


nisin mechanic S 


Design of transducers, fundamenta 


derwater acoustics 
ete 


A oust al 


tion, reflection 


noise reduction 


earch including operations research and feasibility 


studies 


University Faculty 


Opportunities for Graduate Study 


Liberal Vacation Poli« 


Excellent Working Conditions 


THE PENNSYLVANIA STATE 
ORDNANCE RESEARCH LABORATORY 


Park, 
ARNOLD ADDISON 


University 


nme to 


Se nad he 


theors 
inalysis ine luding analogue and digital computations 


involving transmiss on 
Problems in sound control and 


aspects 


Appointments 


Pennsylvania 


LOPMENT 


New York 

8 West 40th St 
npl fiers 
llators and detec 


conven 


scientifi 
f hydrodynamics 
ory scrTvomct ha 

and Chicago 


84 East Randolph St. 


no.se 
| proble ms it tn 
attenua 


of systems re 


Detroit 
100 Farnsworth Ave 


ws 


San Francisco 
57 Post St. 


) UNIVERSITY 


Personnel Director 

















Qualified Engineers! 


Engineering Societies 
Personnel Service 


Job Opportunities 


Thousands of positions available 
with leading firms here and abroad 


Employer pays fee in many cases 


World-wide contacts and 
affiliations 


Write for weekly E.S.P.S. 
Positions Bulletin 


See Personnel Section of this 


magazine for partial listing 
of jobs 


Register Today 














Electrical Engineers 
Physicists 


Armour Research Foundation, one 
of the oldest and largest 
independent research organizations 
it all levels of experi 
scientists in Tuc 
Some of 


nation s 


has openings 
ence for graduate 
Arizona or Chicago 


the areas of particular interest are 


son, 


Communication Systems 
Radar & Radio 

Microwaves 

Antennas & Propagation 
Ele tronie Countermeasures 
Electronic Components 
Operations Research 
Computer Development 


Foundation advance 


At the 


prot " ionally 
Varied & 
tifie work 


Association with highly 
scientists 


you 
the ough 


° challenging scien 


com 
petent researc h 


Tuition free graduate study 


Compensation to match your 
abilities & fringe 
benefits 


generous 


Send resume to 
J. A. Meteger 
ARMOUR RESEARCH 
FOUNDATION 
ef Illinols lastitaute of Technology 
io W iSth ™ 
Chicage 16, Ulinels 








HOME OF WESTINGHOUSE AIRCRAFT 
EQUIPMENT DEPT. 


& builds 1 


aireraft than any other 


Where Westinghouse designs e modern 
AC Electric for 


manufacturer in the world 


systems 


Creative Careers for 


AIRCRAFT EQUIPMENT 


Electric Power Systems 
Electric Accessories 


pa Design & Development 


ENGINEERS 


MS-BS Degrees (or State Registration 
Certificate). Electrical—Mechanical—Expe- 
rienced or recent Graduates, Some PhD 
Openings 








Unexcetied Development Lab Facilities; Payroll 


jer Plan; Cost of Living Bonus; Liberal Pon- 
Insurance Plans; M8. Degree Educa 
tional Program; Excellent Living Conditions 


Send Resume to Mr. Walter N. Richey, Dept. ZM-4 


AS 


< 
“ 
* ~ 


Westinghouse 
ELECTRIC “ CORP 


AIRCRAFT EQUIPMENT DEPT. 
P. O. Box 989, Lima, Ohio. 











Please menti 


on ELECTRICAL ENGINEERING when writing 


ambitious? 
PORTUNITIES WHICH 
= T0 MANAGEMENT 


As an independent leader 
gs ¢ 


in the field of high perme- 
ability magnetics, we are 
expanding our creative 
ring leadership 
“threshold to 
’ positions 


enginee 
These are 
ma nagement’ 
for which we nee 


ELECTRICAL AND 
ELECTRONIC ENGINEERS 


n avenue 


Choose your OW 
pli- 


of development or ap 
ion work in instrume n 
circuitry 
terials. 


for a 
send 


cat 
tation, magnetic 
and magnetic ma 


If you can qualify 
really bright future, 
summary to 


on, Mgr. of Personnel 


experience 


Mr. Keith Krews' 


Lol 
ma ener § inc. 


2, PA. 
Pittsturgh) 


BUTLER 


(near metropolitan 
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Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT aero shh 


Computer engineers 


Solid-state physicists 


ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 






















OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 
A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 


Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 





LIVING IN DAYTON — an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 
ACT AT ONCE your education, experience 


and geographic preference to: 


Employment Department, 








Professional Personnel Section 3 


THE NATIONAL CASH REGISTER COMPANY ¢ DAYTON 9 © OHIO 
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ELECTRICAL 
MECHANICAL 
Inertial 
Guidance 

System 
‘ Program 








ait alle 





Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and their 
Servo Loops in the most versatile laboratories in the country. 

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 
Expansion Program 

AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin, Milwaukee 

GM's long-standing policy of decentralization creates in- 
dividual opportunity and recognition for each Engineer hired. 

Milwaukee offers ideal family liv- 
ing combining small town hospital- 
ity with every metropolitan shopping 
and cultural advantage 

For personal, confidential inter- 
view in your locality send complete THE ELECTRONICS DIVISION 
resume to 












Recent EE, ME 
Graduate 
Inquiries 

Also Invited 
























Electrical & Electronic 


ENGINEERS 


How to get the 
most out of Life and 
your Engineering Talent 


Where you live, how you enjoy your 
work, the salary you make—your 
future—are key matters. Raytheon 
commercial equipment opportunities 
may give you the key: 
SONICS & ULTRASONICS 
High power transducers, impact 
grinders, chemical treatment, in- 
strumentation. Small, talented, 
self-reliant group. EE or physicist. 
MICROWAVE HEATING 
Get in on the ground floor with 
the famous Raytheon Radarange” 
Priceless experience in field with 
great future. EE’s or physicists. 
MOBILE COMMUNICATIONS 
Help develop transistorized de- 
vices. Exploration packed with 
challenges—rewards. Radiotele- 
phone experience helpful. 
Experience desirable, but also a few posl- 
tions for above-average inexperienced 


men. High salaries, fine N. E. living, all 
benefits—the big futurel Send resume to: 
aie: N. 8. Nichols, Maon- 

Y ager, Commercial 
( Ww AY T H ; 0 N) Equipment Engineering 
4 Department, Raytheon 
Manufacturing Com- 



































Y ve 1) BES THE ENGINEERING ABILITY eee 


lf Ik HAVE THE ENGINEERING FUTURE 
A 4 


Great combination... your ability and the opportunities only a 
pioneer and leader in commercial electronics can offer! Join this 
team of creative-minded engineers and your ability wins first the 
recognition and then the responsibility it deserves in a small-group 
engineering organization, 






The future looks practically limitless, speaking from our position 
today in the vanguard of precedent-shattering electronics develop- 
ments. Current and appealing openings exist in: 








Data Handling and Computers Scientific and industrial Equipment 
Breadcast Equipment Sound Products 
Communications 





Attractive salaries to start...advancement on merit. Liberal 
company-paid benefits make your future even more secure. 







Senior or Junior EE’s or ME's . . . men who will accept no measure- 
ments for their future except their own achievements... you are 
invited to send a complete resume to Box 523. 



















Mr. c ecil E. Dundeen GENERAL MOTORS CORPORATION ee goer, Do gga 54, 
y c in Electronics ssachusetts. 
Supervisor of Technical Employment FLINT 2, MICH, * MILWAUKEE 2, WIS. nena 
o. Electrical 
Engineers 
Designers 





Otters you immediate long range engineer 
ing opportunity in 


San Francisco 


Los Angeles 
California 


Engineers, designers and draftsmen required 
with the following experience: 


Electrical Substation 
Hydro-Electric Power Plant 
Steam Electric Generating 


Station 
Liberal relocation allowances for you and 
your family 
d Resume to 
Manager of Employment & Placement 
Industrial Relations Division 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 


For an immediate personal interview you may phone: 

Paul Keating, Murray Hill 7-7100 

New York Cit 

cP Braddick, Fairtax 3-2401 Houston, Texas 
ill Milligan, Tucker 1549 Los Angeles, Calif 

Don Palmer, Douglas 5. San Francisco 
Sali 
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An exciting career with WESTINGHOUSE 
—First in Atomic Power... 

A wonderful way of life in PITTSBURGH 
—Renaissance City of America 


It’s the wise engineer who is making the move to WESTING- 
HOUSE—PITTSBURGH. Not only is he contributing his talents to 
the important task of building America’s ATOMIC FLEET, but 
he is experiencing the wonders of living in the NEW Pittsburgh. 
No city in the United States has undergone the metamorphosis of 
this great metropolis; and the extraordinary results are evident 
everywhere—from the new, safe, wide highways to the delightful 
tree-lined, residential communities. For a way of life that is 
truly fit for a “king,” the smart move is to PITTSBURGH, and 
an ATOMIC POWER career with WESTINGHOUSE. 


Send your resume to: 
Mr. John D. Batey, Dept. # M-6 
Westinghouse Electric Corporation 
P.O. Bex 1047, Pittsburgh 30, Penna. 


Westinghouse 
a ELECTRIC : —— | 
RN 


x 
o 
x “ 


‘> 
‘en 


Responsible positions that offer immediate opportunities 
NO DELAYS AWAITING SECURITY CLEARANCE. 


ELECTRICAL ENGINEERS 
Degree; design, application, test and analysis of in- 
strumentation and control systems and components. 
MECHANICAL ENGINEERS 


For liaison. Power Plant machinery layout. Some stress, 
supervise final | Nation. Degree required 


HEAT EXCHANGER ENGINEERS 


Mechanical engineers fer design and manufacturing 
follow of heat exchangers and sieam generators fer 
high pressure service. Degree required. 


MANUFACTURING ENGINEERS 


Experienced pumps, valves. Work as liaison between 
ineeri depor and d on cantrifugal 
vifwgal end positive 











pumps and other semi dard 
placement pumps end valves. 


AETALLURGICAL ENGINEERS 
. Shel, for ntacial, and pr 


v 


marine nuclear power plants. 





Sy | TTT 


LEOTPP NL Mop Reg 


-- ott ben 


FINE HOMES 


FINE SCHOOLS FINE SHOPS ~ CENTER OF CULTURE 
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and Uaison ability. Salary $9620-$11,700 a year. Com- 
pany will pay placement fees. Location, New York 


Metropolitan area. W-4409. 
* N i | | F FE P | N G 6 0 C | E ; | a S ENGINEERS. (a) Project Engineer, B.S. in physics of 
chemistry. with at least ten years’ experience no photo 


chemical processes involving methods, papers. emulsiona, 
developing, printing, ete for research on phuto 


chemicals. processing emulsions, etc. (b) Project Ea 
gineer, BME of B.E.E. with a knowledge of ohoto 
graphic process for production. sensitumetry. ete Work 


tons experience on printer with automatic controls and elec 
tronic circuitry. Salaries, $6320-$10,860 a vear tom 
, pany paye placement fees. Location, New York Metro 
New York Chicago Detroit San Francisco politen eres. W 4470 
t AC ’ $ ’ 
8 West 40th St 84 East Randolph St. 100 Farnsworth Ave. 57 Post St CHIEF ENGINEER, electrical or mechanical, with ex- 
perience in the manutacture of electro mechanical prod 
ucts (electrical used in metering, signalling, and emi 
This placement service is sponsored by and the return of application. lat devices) Must have outstanding record as chiet eo 
the Four Founder: Societies for its members gineer. Salary open. Location, Rhode Island W-4476 
Why not moke use of it? It is operated as Two weekly bulletins of engineering po ELECTRO-MECHANICAL DEVELOPMENT ENGI 
@ non-proft organizotion. Applicants, if sitions open, one covering positions on the NEER, requiring experience, for giowing instrument 
placed as o result of these listings, agree Pacific Coast and the other covering Mid manulacturer, Salary open. Location, Massachusetts 


to pay a fee at the rates listed by the western and East Coast positions, are pub W-4480 


Service All replies should be oddressed to lished and each is available to members ENGINEERS. (a) Senios Engineer. electrical graduate 


to direct design on an assigned project, with five of 
the key numbers indicated and mailed to ot o subscription rate of $3.50 per quarter more years experience io either magnetic cireuitry ot 


the New York office. Please enclose six or $12.00 per annum. and to non-members If amplifiers and micro-wave ot radar Salary. to 
cents in postage to cover cost of mailing ot $4.50 per quarter o $14.00 per annum 896) « year (ht Senior Engineer. electrical graduate, 
with hve seare experience. to investigate, develop and 
analyze prototypes, componente io the field of elee 
tronics and electro mechaniams te) Liaison bt ngineert, 
27.40, to sell com any's engineering and manulacturing 
facilities and to maintain liaison with customers Army 
Men Available GENERAL ENGINEERING MANAGER. electrical of ordinance or Als Force Veteran. who is or has euld to 
mechanica! graduate. with at least ten years nior government agencies and/or the — ga 
“ project engineering and stall managerial experience Salary, $6700.89500 a year. Location, Long Island, New 
SUPERVISORY ELeA ENGK °: 8 oo a a 20 covering electronic instruments and devices gor York, W 4483 
yrs steel mill ub stations, distribution, pole lines $15,000-$20,000 @ year Location, Ohio. W-4414 SENIOR PROJECT ENGINEERS with electrical and 
mechanical background Digital Electronics, with 
experience in pulse circuits, counting, timing, diode and 
vacuum tube gaies, analog to digital magnetic tape tech 
niques, sterage systems, shift registers. ete. Must be 
cayable of assuming complete responsibility tor de 
sign and supers sion of manufacture of complex elec 
tronic data wessing svsteme (b) Analog Engineer 
familias with analog tape recording equipment, PWM 


systems, servo techniques, graphic display methods, etc 
Graduate electrical engineer desired Will do meade Must be 











underground, design, deveipmt, installation. large and 


emall motors, AL, DL, conduit wiring nouns tress LEAD ELECTRICAL ENGINEER with experience in 
ing poe using existing background with Fle. E888, electrical layout, controls, distribution for industrial 
future. Location desired: central of southern Fla. & plants and oil refineries. Salary, $64100.89000 « year 


Locatio ou Calitorni 7 
ELEC ENGR (FIELD), B.S.E.E.; age 82; 10 yre dl ation, southern Calilurnia W-4417 


versified exper in constr supervision and Inspection; SALES ENGINEER experienced in electric motors and 
circuit analysis; power distribution; equipt ented yoo generating equipment tor manutacturer of rotating elee 
and testing Three overseas contracts completed, last trical equipment tor highly specialized requirements 
contract as a consultant, Fluent Spanish with know! ~ 
, - Y cap ‘ sei y W te res naeibility 
edge of Portuguese and French. Will consider stateside aales contest, workin th aleus encneteiion cub ides apable of assuming comple responsil or 
or overseas pos provided wife can accompany Not tn manager A minimum otf travel. Salary $10,000 « sear 
terested in full time design work E-889 


instrumentation systems trom design through production 
rm and test. Salary $12,000 a year Company will pay 
ree Gaye placement fee. Location, New England, placement fees. Location. Long Island, N. Y. W 4484 
DES ELECTRONIC and P WK TRANSE ENGR, 16 vee, W-4420 
transf and inductors des, testing and oo “ Ath » INSTRUMENTATION ENGINEERS, 26-50, graduate 
al £ lee evde ocatio desired; 
al lg ned ; aee ie transl Sts08 aid Sentra! or chemical with experience in instrumenta Additional compensation tor the teaching or supervision 
Hon and control with nuclear plant ayparatus, design of evening and summer sessions. Location, New York 
application, tests and analveis. No board work Salary, Metropolitan area. W-4487 
7 $6000.810.000 « year Location, western Pennsylvania. 
Positions Available W 4435 TEACHING PERSONNEL, with at least a Master's 
degree, with a Doctorate preferred, to teach courses 
INDUSTRIAL SALES ENGINEER. graduate electrical, cr (b) Physica: te) cleettical Engineering. Salary de 
with a techniwal knowledge of electronics. and experi pendent upon experience, age and qualifications Posi 
tions available for fall semester of 1957-1958. Location, 
equipment Salary. plus commission. Company pays New Englund. W-4541 
placement tee lerritery, Philadelphia, Baltimore and 
edge in electrons circuitry. Will design and develop Washington area W-4434 PLANT ENGINEER, 30-40, electrical or mechanical 
automatic test equipment; design and develop automatic graduate, with industrial building and equipment main 


contro! equipment; bas investigation patany tere ELECTRICAL ENGINEERS. (a) Apparatus Design En tenance experience covering electrical and heating fa 
and methods of measurement § Salary $5170-912.17 “ 


JUNIOR INSTRUCTOR for department of electrical 
technology. Salary, to start, $4600 for ten-month period 


ENGINEERS. (a) Electrical Engineer Instrument and 
Control kngineering, B.S. M.S. of PHD. in electrical eoce in selling to manulacturers and users of electrical 
engineering: knowledge of serve mechaniams and con 


trol systems: creative and with a well rounded knowl 


gineer electrical graduate, with two to four years’ ex cilities, machine shop equipment, metal processing and 
year. (bh) Electri al Engineer, Metallurgival : perience in the design and lavout of high voltage out safety engineering. Salary, $8000-$8500 a year. Location, 
ee —~- Section, 8.5 - 5S. of ‘a d electrical switches or fuses; will consider an elec- Newark, N. J. area W4556 
electrica engineering metallurgica enginecring or trical engines itt ere . ur ‘4 
physics; » working knowleige of solid state physics a in aaa ‘ooeen panera «ms yo ms ENGINEERING ASSISTANT EDITOR, 25-35, for na 
and physical chemistry; strong basic knowledge of eler year. (b) tional publicatic oa serving the automation field. Should 
tronics, Will develop and design electronic means for elec have practical manufacturing experience, writing ability, 
and a keen interest in organizing technical informa 
tion into useful published form. Work includes contact 
ing authors, editing contributed articles, writing feature 
material of engineering nature. Some traveling. Salary 
open. Headquarters, Ohio. W-4562 


Senior Engineer Apparatus Design, graduate 
trical, with four to seven years experience in the 
design of outdoor high voltage fuses of switches, Salary, 
con, etc.) Salary, $6540-612,175 a year Company pave $6) $8700 a vear. (c} Supervisor, Apparatus Desiga 
placement fees and relocation expenses. Lovation, up Group, graduate electriwal, with seven to ten years 
state New York. W-4350 experience in the design of electrical apparatus. Salary, 
PATENT ASSISTANT, young, electrical graduate of $7800.89600 a year. Company pays placement fees. Lo 
physioist, with electronic experience, for contact and cation Georgia W-4444 STANDARDS ENGINEER for trade association, pre 
correspondence with universities, research organizations , 7 ferably electrical graduate, to work on coordination of 
and industrial firme covering commercial appraisals of TEACHING PERSONNEL for Department of Electrical standards projects Should have some general knowledge 
inventions, patents and licenses, Salary, $60000-88000 « Engineering rank will depend on age and experience. of the application of electrical equipment in the gen 
year. Location, New York, N. Y. W-4354 Prefer applicants with a Ph.D or a P.E license, some eration, tranemresion, distribution and atilization of 
teaching experience desirable. Salaries open; all on a electrical energy. Salary, $8000 a year, Location, New 
TECHNICAL WRITER for industrial advertising agency, nine-month basis: additional remuneration for summer York. N. Y. W-457% 
preferably electrical graduate, with one to two vears’ sessions. Location, New York Metropolitan area W-4453. 7 ‘ 
experience in advertising of technical writing, to write ENGINEERS. (a) Designer, clectro-mechanical experi- 
feature editorial articles for trade magazines. Salary, SENIOR RESEARCH, KESEARCH AND JUNIOR EN. ence, to design servo motor and motor tachometer gen 
$6000.88000 « year. Location, castern Pennsylvania GCINEERS, minimum B.S. in electrical or physics, with erators Prefer man with about five years’ experience. 
W.4871. experience in: (1) Rader, (2) Circuit Engineering Salary to $7800 a wear. (b) Juniog Electrical Engineers, 
e a (analog, digital vacuum tube circuits); (3) Svetems preferably yraduases, with one to two years’ experience, 
DIRECTOR OF ENGINEERING, ander 50, to be en Analyzing end planning; (4) Test Equipment; (5) for the design of synchros and electric motor. Salary, 
tirely responsible for all engineering or small rotating Flectronic Chassis design and layout. Salaries, §$4200- about $5200 @ year. Location, Newark, N. J. eres 
eleetro-meohanical equipment, emall commercial gears $13,000 » year. Company will pay placement fees. Lo- W.4579 
and traneminssion devices. Salary. $18,000 a year Loca cation, New York Metropolitan eres. W-4468 “te . 
tion, northern New Jersey, W-4874 ENGINEER, for diversified operating utility company. 
_N OF . ENGINEERS. (a) Project Engineer, B.E.£. or M.E.E., Engineering beckground and experience tp economic 
SENIOR DESIGN ELECTRICAL ENGINEER, graduate, o ng t o | A studies required. Experience on rate cases and appear 
%-45, for a manufacturer of transformers (audio, power ances before Commissions helpful. All employee bene 
aud pulse) filter networks and inductors Will he ve fite Loe ation, Connecticut, Ww 4592 


characterizing semi-conductor metals (eermanium, eli 


with « general kpowledge of meteorology Sperific 
knowledge and eaperience ot airborne measurement de 
sponsible for design of transformers with primary em vices for pressure, temprrature humidity, ete and 
phasis on audio unite. Experience in filters desirable some knowledge of telemetering and data handling. (b) INSTRUCTOR OR ASSISTANT PROFESSOR, in elec 
Project Engineer, B.E.E. o M.E.E with experience io trical engineering. B.S. degree minimum; one year's 
and procedures; general knowledge of production prac systems work with a strong background in the T.V, industrial experience or graduate study. Mast know 
tices, ete. Salary, $8000.$12,000 a year. Location, upstate field, or design and development of servo computers electric circuit theory and basic electrical engineering. 
New York. W-4892 (co) Project Enuineer, E.B. ot M.E., with experience in Classroom and lab instruction in power or communica 
systems werk with emphasis on aerial mounts (d) Proj tions, circuit theory and basic electrical engineering at 
DISTRIBUTION ENGINEERS, graduate electrical of ect Engineer, B.E.E ot M.ELE with a broad knowl. an accredited four-year engineering college. Salary, 
mechanical, for work in the field or office of a public edge of microwave techniques and general tamiliarity $1000.$5500, Employer will pay fee. Location, Indiana. 
utility. Engineers are at first assigned to general office with R.F. and microwave equipment. (e) Project E C5546 
to assist in coordinating and directing the work of gineer MS in phvsive and a knowledge of optics, 
field tocations After a training period, may be and optical systems Experience with cameras, . ENGINEERING COLLEGE TEACHERS, electrical, 
assigned to field om layout and engineering work on scopes of optical viewfinders Salaries, $8320-810 aeronautical and mechanical, with advanced degrees 
new electric cireuits and in reinforcements of existing year (f) Senior Project Engineer, M.E.E., with mini- and/or experience. Good salary schedule and consulting 
cireuite serving customers. Salaries open depending mum of ten years’ experience in airborne instrument opportunities, Excellent living conditions. Permanent. 
upon education aud experience. Location, East. W-4405 design, development and manufacturing. Supervisory Location, southerp California. 8-2618. 


Should have practical knowledge of drafting practices 
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ELECTRONIC SCIENTISTS and ENGINEERS 
ELECTRONIC SYSTEMS SPECIALISTS 


A message of interest to all electronics men 


Why Republic Aviation is forming 
its own Electronics Research Group 





Electronic mechanisms take so vital a 
role in high performance jetcraft and EXPERIMENTALISTS 
missiles that it is no longer permissible AND THEORETICIANS 

to limit their performance with with advanced degrees will discover 
“ground engineered” components. unparalleled opportunities for crea- 
Republic has recognized this critical tive air-minded research in: 

need for electronic units developed infecnation Wiinie dnd Date Teenemt 
and designed by air-minded men, Be- sion © Digital & Ancleg Computers ¢ 
cause of this, electronic flight research Servo Systems ® Semiconductors, Mag- 
is being made an integral part of inte- netics and Electron Physics © Acoustics 
grated research in aerophysics at * Radar Systems Analysis ® Infra-red 
Republic—a “first,” we believe, for Techniques * Antenna Design 
Republic in the aircraft industry.” 


Research and development programs DPEDLD 
are already well into the planning 
stage. Complete facilities are being 
provided at Republic’s Farmingdale, SYSTEMS SPECIALISTS 
Long Island installation in which elec- with graduate training and substan- 
tronics specialists and physicists will tial experience will find professional 
find broad avenues for original and re- fulfilment in: 

warding work, Reconnaissance * Navigation © Com- 
Under the leadership of Dr. Theodore munications ¢ Search, Identification and 
Theodorsen, Director of Republic’s Tactical Control © Hight Control © Fire 
Scientific Research Staff, they will pearmanentll qm sss nn 
apply the principles of electronics to Se ee 
varied problems in missiles and 

weapons systems. 











Long Island offers the ultimate in pleasant living in the East. 
Recreational facilities of every sort abound —cultural centers are 
within easy reach—communities are clean, new and friendly. 


Qualified scientists and engineers who wish to participate in 
this exciting new endeavor in aircraft or missiles should send a 
complete technical and personal resume to: 


° Mr. George Hickman Engineering Employment Manager 


@ merugLIie AVIATION 


FARMINGDALE, tons 'SLANOD, NEW yorr« 


*Other firsts were Republic’s Thundercraft, latest, 
most lethal and versatile of which is the incredible 
F-105 Thunderchief, supersonic USAF fighter-bomber, 
capable of delivering nuclear loads 
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ELECTRICAL 
ENGINEERS 


Many 
Engineers 


Want 
to Know: 


Can | Use My Present Skills 
To Greater Advantage in Air- 
craft Nuclear Propulsion at 
General Electric? 


Here are the facts: Whether or not 
you have previous nuclear experi 
ence, your present professional com 
petence can be the pringboard to 
an outstanding career in developing 
nuclear power ystems for aircraft 


because 


General Electric 
“Creates” Nuclear 


THE ELECTRONICS DIVISION Engineers 


an & _ “ \ General Electric rapidly expand 
G ENERAL MOT ORS ing Aircraft Nuclear Propulsion 
Department able to make an ur 
usual offer to capable engineer 
with from one to five years’ experi 


ence 


A tull-twition refund plan for university 
courses leading to an M.S. in nuclear 

. . rt * e ° engineering, and also for any other 
Pioneering Opportunities in the Following Fields! degree la-plat Wolnlng cowees cen- 
ducted by nuclear experts, and on the 


@ Missile Guidance job training to prepare you for assign 
@ Avionics mente oe 
. . * ° Controls and instrumentation § (pneu 
* Automotive-Aviation Electronic Products matic, hydraulic, electrical, magnetic, 
e@ Computers servos) 
- Printed circuit design 
he Jet Engine Fuel Controls Environmental testing for reactors 


turbo-jet engines, and associated power 
plant equipment 
+ 

. ’ y . \ ! loyee henefit 

AC turn-over figures are amazing . “oe 7 Comprehensive employee rene 
4 lazing. G. M.'s long-standing policy of de program. High Starting Salary. Re 

. Ont location Expenses Paid Periodi 

Less than 19%! Speaks highly for the centralization creates unlimited op- Merit Reviews 


advancement opportunities, work- portunities for qualified Electrical, The whole course of both military 

and civilian aviation can be changed 
ing conditions and wages we pay Mechanical Engineers and Design- by the development of Aircraft 
nuclear propulsion systems at Gen- 


our Engineers and Designers. It's ers. Masters Degree Program availa- eral Electric 


= . Openings in Cincinnati, Ohio and 
been that way for years at AC. ble at University of Wisconsin, Mil- an tie Seen oa 


/ Write in confidence stating salary 
[That's why we are so proud of and waukee to all eligible AC Engineers. requirements ¢ 


why you should investigate your Arrange a personal confidential 
Mr. L. A. Munther 


P.O. Box 535 
Idaho Falls, Idaho 


Mr. J. R. Rosselot 
Better Puture at AC by writing interview in your locality by writing P.O. Box 132 


For Employment Application Cincinnati, Ohio 
Mr. Cecil E. Dundeen Supervisor of Salaried Personnel 


AC the ELECTRONICS DIVISION GENERAL @@ ELECTRIC 


GENERAL MOTORS CORPORATION 


Flint 2, Michigan Milwaukee 2, Wisconsin e Bi 
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Professional Engineering Directory 


Professional Engineering Directory Card 1” or 2” 12 times $160.00 





BLACK & VEATCH 


Consulting Engineers 


Electricity—Water—Sewage—lIndustry 
Reports, Design. Supervision of 
Construction, Investigations, Valuation 
and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 








HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design. Development and Manufacture 
of Transformers, Chokes. Etc. 


or the 
Electronics, Industrial and Allied Fields 


90 Magnolia St., Westbury. L.1., N.Y. 
WE-7-2933 








MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 














DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Transportation, Public Transit and 
Industrial Problems 


Industrial Plants—Grade Separations 
Railroads—Subways—Expressways 
Tunnels—Power Plants—Municipal Works 
150 N. Wacker Drive, CHICAGO 6, Ill. 
79 McAllister St.. SAN FRANCISCO 2, Cal. 











INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations—Reports—Design 
Procurement—Field Engineering 

Domestic and Foreign 
74 New Montgomery St.. 
San Francisco 5, Calif. 








Consult 
Z. H. POLACHEK 
Registered Patent Attorney 
1234 BROADWAY 
(At Jist St.) 
New York 1, N.Y. 


PHONE 
LO. 5-3088 














Electrical Testing 
Laboratories, Inc. 


Electrical, mechanical, photometric, ra- 
diometric and chemical laboratories. 
rendering testing, research and associ- 
ated services, including certification, 
inspections at factories and field 
investigations. 


2 East End Avenue at 79th St., New York 21 








JACKSON & MORELAND, INC. 
Engineers and Consultants 
Design and Supervision of Construction 
Reports—Examinations—Appraisals 


Machine Design—Technical Publications 


BOSTON NEW YORK 





FRANCIS W. RINGER 
ASSOCIATES 
Consulting Corrosion Engineer 


7 Hampden Ave. MOhawk 4-2863 
Narberth (Suburban Phila.) Pa 











TRANSISTOR ENGINEERING 
S. Moskowitz D.D.Grieg N. J. Gottfried 
Product Transistorization, Complete Serv- 
ice in consulting, research, development 
and production on transistor circuitry, 
products and instruments. 


Electronic Research Associates, Inc. 


67 East Center Street, Nutley. N.J. 
NUtley 2-5410 





THE KULJIAN CORPORATION 


Engineers « Constructors ¢ Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility « Industrial « Chemical 
1200 NO. BROAD ST., PHILA. 21, PA. 


SANDERSON & PORTER 
ENGINEERS 
DESIGN 
CONSTRUCTION 
New York 














ELLMANN ENGINEERING CO, 


Designer and Manufacturer of Electrical 
Signals and Fire Alarm Systems. 


P.O. Box 3627 
Washington 7, D.C. 

















PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural * Civil 


%,, £ Thermodynamic © Architectural 
irsngd 


FIRST NATIONAL BANK BUILDING 


Pittsburgh 22, Pennsylvania 








SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn Street 
CHICAGO, ILLINOIS 








FREDERICK RESEARCH CORP. 
BETHESDA 14, MARYLAND 

Tel: Washington. D. C., Oliver 4-5897 
Research Studies, Evaluations, Specifica- 
tion, Development, Engineering. Proto 
type Manufacture, Technical Writing, 
Drafting. Art Work, Offset Printing- i 
fields related to Electronics Test Equip- 
ment, Radio  Interlerence, VHF AHP 
Tuners and Circuits, Missiles, Electro- 

mechanical Systems and Components. 











MEASUREMENTS CORP. 


RESEARCH & MANUFACTURING 
ENGINEERS 
Harry W. Houck Martial A. Honnell 
Specialists in the Design and 
Development of 
Electronic Test Instruments 
Registered Patent Attorney 


Boonton, N.]. 








The J. G. WHITE 
Engineering Corporation 


Design —Construction— Reports — 
Appraisals 


80 Broad Street NEW YORK 
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engineers... physicists 








CLASSIFIED ADVERTISING 


= = For help and situations wanted, $2.00 per line, mini- 
mum 5 lines, maximum 30 lines. Sale and purchase 
[ of used machinery etc., $2.50 per line, not available 
to dealers. Address orders to: Classified Section, 
TONE iy 


ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N. Y. 


pail © When answering an advertisement, send all replies 

to box number specified, c/o ELECTRICAL ENGINEER. 

n Nn ING, 6th Fioor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 


Positions Open 





PROFESSOR OF ELECTRICAL ENGINEERING—to 
teach and do research in the field of communications, 
Should have Ph.D., teaching and research experience 
$9,400-812,000, Write Box 468. 


GRADUATE ASSISTANTSHIPS are available at Uni 
’ south-east for September 1957. Assistants 
may ob Fi Degree in Electrical Engineering in 


—_ he: ps airs : : PRs. twelve months, Tuition free. Write Box 469. 
oF ail 
ie . ELECTRICAL ENGINEER 


t wii t > , Electrical Engineer inter 

aa ested in electrical design of power plants or industrial 

plants, Experience not required. Excellent opportunity 

WORK IN A with consulting engineering firm in Middle West 


Liberal benefit plans and good working conditions, 
Send resume of education and experience with state 


g + ment of salary requirements to Box 492, 

(your family will love year-round outdoor living) . ’ ee en een 
Q TEACHING APPOINTMENTS—for January, 1957, or 
‘ps ~ September, 1957, available at university-associated Col 
WHILE YOU ADVANCE YOUR CAREER | oy pag ye 
4 | ailable in electrical power, electrical machinery, and 
i and communications, Salary and rank com 
Here are two of the country's newest and most complete “f rate with experience and academic baeiteed 
Electronic Laboratories: (1) our expanding Military Research iy | genial fee ulty; suburban location near indus 

= ‘ bo 9% 
lab. and (2) our new Semi-Conductor Division. Both offer 

outstanding career advantages . . . (see listing below). This ELECTRICAL ENGINEER—lor development work with 


a small instrument manufacturer in Philadelphia, prefer 
is your opportunity to get in on the ground floor of a swiftly chi with @ theabetioal and @uibimentiodl bnchesoahd te 
expanding company. You'll enjoy working in air conditioned ee unalysis and experience in high voltage 
yhenomena as it applies to dielectric so 0 
comfort in the most modern and well instrumented labora- . ec 
tories ... with liberal employee benefits, including an attrac- = ae eR eee we E a = 
} or equivalent sfaduate an undergraduate 
tive profit sharing plan and association with men of the +\\ acim ta’ paneer dlgiadans: Ai ae ae Et 
highest technical competence. Y digital computers nuclear power especially needed 
fal With researc! income $8,000-$11,000, High altitude 
Salary levels are open and commensurate with ability. dry climate 
You'll like working with Motorola in Phoenix, where there's ereunenns emeennen. quem - 
; , NSTRUCTORS, RESEAR( G RS AND AS 
room to grow and it's fun to live. SISTANTS t work for D.S« legree at University of 
New Mexico. Large part-time graduate program assures 


MOTOROLA IN PHOENIX HAS OPENINGS FOR: variety of available courses. Housing plentiful. Chai 


man, EE Department, U.N.M., Albuquerque. 
Electronic Engineers, Mechanical Engineers, Physicists, 
Metallurgists, and Chemists, in the following categories: ASSOCIATE PROFESSOR ELECTRICAL ENGINEER 


ING t teach graduate courses in transients, servo 
‘ * ¢ 8 mechanisms, vacuum tube circuits and electromagnetic 
Research Laboratory Semi-Conductor Division theory as the need arises and to spend about one-half 
: ‘ : : Z ’ time 1 research and development work for contractor 
Microwave Antennas Transistor Application a. tecaived, Gitar bo GUROEe for TE ceca, Ween 

Pulse and Video Circuitry Transistor Devices , Box 511 
Radar Systems Design Solid State Physics *,% 
Circuit Design Physical Chemistry — APD PROFESSOR OF ELEC pongo ae I —s - 
one or two years assignment to lodia ould be heac 
Electro-Mechanical Devices Metallurgical Engineering of the Department of Electrical Engineoring and in 
Systems Test Production Engineering vee ) charge of research in the field of communications 
Transistor Applications Transistor Sales Engineering ) a ae es ad —, “2. “i oe ay oF 

expense accoun oO. ami rite ox 512. 
DRAFTSMEN... WeTTTTT TT .... Electrical Design and Layout 

ELECTRONICS ENGINEERS. Significant and challeng 
for above positions write to: for above positions write to; ing programs in the fields of radar-acronautical systems 
and electronics. The programe are categorized in a 
Mr. R. Coulter, Dept. D Mr. V. Sorenson, Dept. D broad sense as follows: RKADAR-AERONAUTICAL 
3102 N. 5éth St, 5005 E. McDowell Rd., SYSTEMS—All-weather flight systems, radar control 
Ph A systems for airplanes and missiles, flight control com 
Phoenix, Ariz oenix, Ariz puters, and specialized radar research. ELECTRONICS 
AND AUTOMATIC COMPUTERS—Communications 


Excellent opportunities in RIVERSIDE & CHICAGO, too and data processing systems, electronic computer 


‘ . techniques, flight simulators, with detailed clectronio 
RIVERSIDE, CALIF., Exceptional openings in CHICAGO, ILL., Challenging positions in Two- circuitry involved in these applications. Cornel] Acro- 
Military Operation Analysis, Analog Computor Way Communications, Microwave, Radar and nautical Labomtory, Inc., 4467 Genesee Strect, Buflale 
Flight Simulation, Digital Computor Analysis, Military Equipment, Television (Color), Radio 21. New York 
Microwave Systems, Servo Mechanisms, Missile Engineering, Field Engineering, and Sales 
Systems, Aerophysics Engineering ENGINEERS-—Openinge in transformer design enginecer- 


’ ing and related apparams, research and development ina 
Write to Write to ¥ ‘ 7 


field of high voltage phenomena, studies of electrical 


Mr. C. Koziol, Dept, O Mr. L. B. Wrenn, Dept. D ag We wee oe » Be 


fer. BS or MS degree in electrical or mechanical 
P O Box 2072 4501 Augusta Bivd, engineering. Experience up to five years useful, but not 
Riverside, California Chicago 51, iil. essential. Write Personnel Section, General Electric 
Company, Transformer Division, Pittsfield, Mass 





THE CITY COLLEGE OF NEW YORK-Several 


positions will be available on the teaching staff of the 
Electrical Engineering Department. Kank and salary 
commensurate with qualifications and experience. Op 
portunity for graduate study, Address inquiry to Dr. C. 


Frochlicb, CCNY, Electrical Engineering Department, 
New York 31, New York, 











(Continued from page 108A) 
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creative opportunities 
in ATOMIC POWER 


The Power Plant Simulator, pictured below, re- 
creates through electronic signals the master op- 
erations of the nuclear reactor of the atomic power 
station at Shippingport, Pennsylvania. This con- 
trol panel with its analog circuitry will be used 
to train reactor operators for the Duquesne 
Light Company, which will operate the nation’s 
first full-scale commercial atomic power plant. 
With an initial rating of 60,000 kilowatts, this 


Electrical Engineer sre needed tor 


design, development and applications work for auto- 
matic controls systems, involving relay circuitry and 
application of control-type equipment such as servo- 
mechanisms and precision control elements. Other 
opportunities range from design of standard or elec- 
tronic instrumentation and related circuitry, to de- 
velopment of equipment and techniques for non- 
destructive testing of reactor fuel elements and other 
components. Atomic experience is not prerequisite. 

Bettis Plant, located in Pittsburgh’s South Hills, 
is adjacent to comfortable suburban living as well 
as convenient to one of the nation’s most progressive 


station, now being developed by the Westinghouse 
Bettis Plant in conjunction with the Atomic En- 
ergy Commission, will provide essential data for 
the design and operation of future nuclear power 
plants. 

The great progress to date, typified by the 
USS Nautilus, must be continued by creative 
engineers who enjoy the challenge of new tech- 
nical advancement. 


cities where education opportunities for advanced 
study are exceptional. 

If you are interested in working in the expanding 
field of nuclear power, write for the brochure, ‘“T'o- 
morrow’s Opportunity Today.”” Address Mr. A. M. 
Johnston, Westinghouse Bettis Plant, Dept. A-133, 
P.O. Box 1468, Pittsburgh 30, Pennsylvania. 


BETTIS PLANT 
Westinghouse 


P.O. BOX 1468, PITTSBURGH 30, PENNSYLVANIA 
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ENGINEERS, Electronic & Mechanical 
PHYSICISTS: 


Melpar’s Dynamic Growth Creates 


UNCOMMON 
OPPORTUNITIES 


Melpar has doubled in size every 24 months during the 
past 11 years. This continuous growth,-combined with our 
policy of individual recognition and organization into 
small project teams, creates opportunities uncommon to 
the industry. 

As a Melpar staff member you will benefit from our 
policy of individual recognition, which means that your 
rate of advancement is determined solely by your skill 
and ability. 

Our technical staff is organized into small project teams, 
each of which is assigned a specific problem and respon- 
sibility to carry through from conception to completion 
of prototype. Following a problem through research, 
design, development, and testing will give you the diversi- 
fied background necessary to occupy high managerial 
positions. 

In addition, the project team system gives more freedom 
to your creative talents and enables us to quickly recognize 
your achievements, These factors should be of particular 
miterest to the engineer or physicist stymied by the com- 
plexity of a larger company. 

Our ultra-modern laboratory is located on a 44-acre 
wooded tract in Fairfax County, Virginia. Here you can 
enjoy a relaxed suburban life with a full quota of golf, 
sailing, riding and other sports. The Nation's Capital with 
its renowned cultural and educational advantages is 10 
miles away. Attractive housing is available traffic-free 
minutes from the laboratory. 


* Complete company benefit program including 
financial assistance for study. 

* Liberal travel and moving allowances. 

* Quolified applicants will be invited to inspect 
the Laboratory at Company expense. 


OPENINGS EXIST IN THESE FIELDS: 


Flight Simulators. Radar and Countermeasures. Network Theory. Systems 
Evaluation. Microwave Techniques. Analog & Digital Computers. Mag- 
netic Tape Handling. UHF, VHF, or SHF Receivers. Packaging Electronic 
Equipment. Pulse Circuitry. Microwave Filters. Servo-mechanisms. Sub- 
miniaturization. Electro-Mechanical Design. Small Mechanisms. Quality 
Control & Test Engineering. Field Engineering. Antenna Design. 


Fer Detailed information, write: 
Technical Personnel Representative 


MELPAR Incorporated 


A Subsidiary of Westinghouse Air Brake Company 
3019 Arlington Boulevard, Falls Church, Va. 
10 miles from Washington, D.C. 








(Continued from page 1064) 


Classified Advertising 


COMMUNICATIONS ENGINEERS-—Interesting and 
challenging opportunities in medium-sized, progressive, 
and fast growing organization, Work involves systems 
research on new icati pts and systems 
prior to design stage. Close contact with top company 
executives on product planning. Desirable background 
would include work on telephone carrier, microwave 
radio, or multiplex systems. Lenkurt is one of the 
world’s leading producers of communication equip 
ment. Generous company benefits and ideal living con 
ditions on San Francisco peninsula. Call collect, wire 
collect, or send resume to T. A. Combellick, Manager 
of Communications Engineering. 





ASSISTANT AND ASSOCIATE PROFESSOR OF EN 
GINEERING interested in teaching and research in 
equal amount. Electronics and circuit men preferred to 
help complement group in electromagnetic theory. Ex 
cellent opportunity for development and advancement 
for qualied young Ph.D’s, Write to Professor C. 
Angulo, R. D. Kodis, or E. T. Kornhauser or to Chair 
man, Division of Engineering, Brown University, Provi 
dence 12, Rhode Island. 


ATTENTION ELECTRICAL ENGINEERS who like 
outdoor sporte and hobbies—Live in beautiful Min- 
neapolis, City of Lakes; conveniently enjoy the best in 
summer and winter sports; and work for progressive 
manufacturer of large synchronous and induction 
motors, control and switchgear. Positions open at 
Headquarters in Service and Sales Departments with 
advancement opportunities either at Headquarters or 
into outside sales force. Service Department position has 
unusual opportunity with responsibility. Involves work 
ing with all departments on all lines of apparatus 
Excellent future for aggressive men who prefer stimulat 
ing work. Box 524. 


GRADUATE STUDENTS IN ELECTRICAL ENGI 
NEERING: Excellent opportunities exist for the training 
and development of students in all areas of electrical 
engineering. Graduate Assistantships are available for 
M.S. students, and part-time Instructorships are avail 
able for Ph.D. students. Opportunities also exist for 
| ee staff at the professorial levels. Write to: Head, 
epartment of Electrical Engineering, Case Institute of 
Technology, 10900 Euclid Avenue, Cleveland 6, Ohio 


TEACHING POSITIONS: One for electrical engineer 
and one for mechanical engineer. Will teach various 
fundamental courses, Assistant professor rank. M.S. 
degree preferred. Apply Administrative Dean, Fresno 
State College, Fresno, California. 


ELECTRICAL ENGINEER—Unusual opportunity exists 
for an Electrical Engineer graduate who possesses sound 
knowledge of circuit theory and familiarity with com- 
mercial instruments to serve as Senior Engineer of 
Measuring and Control Equipment. Position requires 
high degree of creative ability to design or procure 
equipment to test electronic components or to control 
automatic machines and instruments. Send resume or 
request for additional information to Supervisor of 
Placement and Training, Erie Resistor Corporation, 644 
West 12th Street, Erie 6, Pennsylvania. 


ELECTRICAL ENCINEER—Opportunity for graduate 
as Group Manager in Electronic Circuitry and Systems 
section of research department of electronics manufac 
turer, Will direct development and establish general 
motheds and standards of quality required in an ex 
panded line of packaged electronic subassemblies such 
as, computer ciroults, A. F. and |. F. ampliers, video 
circuits, ete. Must be able to judge work of others, 
administer details of department and inspire group to 
high level of attainments. Send resume or request for 
additional information to Supervisor of Placement and 
Training, Erie Resistor Corporation, 644 West 12th 
Street, Erie 6, Pennslyvanie. 


SENIOR PHYSICIST—Opezings exist with company 
Seustesetang ceramic dielectric and pleso-clestric ma- 
teruls for e electronic industry. Senior Physicist 
required to have Ph.D, ot M.S. Responsible for plan 
ning and organizing b and devel of above 
mentioned materisis for use in memory devices, ceramic 
ieso-electric transiormers, etc. Complete 
lable. Send or req 
for additiona) information to Supervisor of Placement 
end Training, Erie Resistor Corporation, 644 West 12tb 
Street, Erie 6, Pennsylvanie. 








PRODUCT ENGINEER—Graduate engineer with utility 
experience preferred. For design and quality control in 

ure of equi t for power distribution. Will 
work closely with vales end production and with operat 
ing companies, Under 40, Salary open. Reliable Electri: 
Company, 3145 Carrol] Avenue, Chicago. 





INAUGURATING ELECTRICAL ENCINEERING DE 
PARTMENT-- Vigorous institution in New England 
industrial community. Electrical machinery laboratory 
now in operation for mechanical engineering students 
Electrical Engineering major will lean toward power 
and controls. Position open July first; initial salary to 
$7,500. Good opportunity for supplemental income in 
the ares. Write Box 527. 


(Continued an page 113A) 
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The Jet Propulsion Labora 
tory is a stable reseach and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1700 people, it is close to 
attractive residential areas 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re 
search under contract with 
the U.S. Government 


Opportunities open to quali 
fied engineers of U.S. citizen 
ship. Inquiries now invited 


ad 
JOB OPPORTUNITIES 
ARE NOW AVAILABLE 








IMPORTANT ACHIEVEMENTS AT JPL 
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Engineering Teamwork in Missile Development 


Engineers and scientists interested in a 
wide range of activities will appreciate the 
fluid character of the research and develop 
ment projects in progress at the Jet Propul 
sion Laboratory. These projects include 
research in the fields of Electronics, Physics, 
Applied Mathematics as well as the design, 
development and analysis of guided missile 
systems. 

These men, though individually respon 
sible, work together as a thoroughly inte 
grated team on all of the aspects of the 
entire missile system instead of concentrat 
ing on certain highly specialized missile 
components. 

Since this work includes projects involving 
guidance, electronics, systems analysis, 
structures, propulsion etc., which are con 
stantly influenced by continuing Laboratory 
research, the comprehensive program con- 


tains problems which are challenging to 
individuals with interests in virtually every 
phase of engineering and science 

The great diversity of activity and constant 
progress being made in the various fields of 
endeavor by the staff of the Jet Propulsion 
Laboratory has proved to be a stimulating 
attraction to qualified people interested in 
pioneering in basic research, applied 
research and development engineering in 
the guided missile field. The result of this 
has been to bring together a congenial group 
of forward-looking engineers and scientists 
who are intensely interested in the 
pioneering projects now in progress at the 
Laboratory. 

Additional men of this type are needed 
and if you are interested and feel you are 
qualified, send your resume today for im- 
mediate consideration. 





ELECTRONICS * PHYSICS * SYSTEMS ANALYSIS 
COMPUTER DEVELOPMENT * INSTRUMENTATION 
TELEMETERING AND MECHANICAL ENGINEERING 





JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA 


INSTITUTE OF TECHNOLOGY 


PASADENA: CALIFORNIA 
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* 
This is one reason why engineers come to Electric Boat — to do 
engineering work on varied, non-routine problems. And engineers 


with BS, MS and PhD degrees, and with 0-10 years’ experience, 
will find that they can take professional pride working in: 


FLUID FLOW « HEAT TRANSFER & THERMODYNAMICS « 
ELECTROMECHANICAL, -HYDRAULIC, -PNEUMATIC SYSTEMS « 
SERVO ANALYSIS *« MECHANICAL DESIGN & FABRICATION 
* SUBMARINE DESIGN « NOISE, SHOCK & VIBRATION « STRESS 


ANALYSIS *« METALLURGY « MATHEMATICAL ANALYSIS & 
APPLIED STATISTICS « COMPUTER PROGRAMMING & APPLICA- 


TIONS *« NUCLEAR ENGINEERING « ELECTRO-CHEMISTRY, 
CHEMICAL ANALYSIS & PROCESS DESIGN *« HUMAN FACTORS 
IN SUBMARINE DESIGN « MARINE ENGINEERING 


There are other reasons why engineers enjoy working at Electric 
Boat, of course. Salaries are highly competitive; insurance, hospi- 
talization, and retirement plans are among the best in the industry. 











At Electric Boat an engineer does the work for which he was 


. : And the location on the Connecticut shore provides a relaxed 
professionally trained. 


way of life, with hunting, fishing, sailing, skiing — all manner of 


P ; aie ' recreational activities for the entire family. 
He might be working on intricate packaging problems in sub- y 


marine design, or on radiation shielding in nuclear propulsion— 


: ; But come and see it with your own eyes. For an interview send a 
but whatever he works on, he does engineering work 


resume in full confidence to Mr. James P. O’Brien, Technical 


: . ; : Employment Supervisor. 
For at Electric Boat the engineer finds himself backed up by a 


staff of specialists and technicians — designers and draftsmen and 
metalsmiths, mathematicians and computer specialists, literature 
searchers and librarians — each as skilled in his particular field 


as the engineer is in his own. GENERAL DYNAMICS CORPORATION 


4 . 





a LENKURT invitation 


to work and live on the beautiful SAN FRANCISCO peninsula 


a 
, he 


roy ee Oe 


LEADING MANUFACTURER 
OF CARRIER AND MICROWAVE SOME INTERESTING ASPECTS 


COMMUNICATIONS EQUIPMENT OF POSITIONS NOW AVAILABLE: 


HAS URMED:ATE OPENINGS FOR: COMMUNICATIONS PROJECT ENGINEERS E. F. & |. and 


Communications Engineers Interesting assignments in TURN-KEY SYSTEMS ENG!NEERS 


Development Engineers Opportunities for detail Systems 
ipplications Engineers future carricr and radio Engineers to engineer, furnish 
Turn-key Systems Engineers products. Complete responsibility 


advanced system planning for 


and install complete systems of 
for large projects. Direct 


carricr and microwave equipment 
contact with executives 


, for telephone companies 
Wire Collect or send I I 


resume to CIRCUIT DESIGN ENGINEERS APPLICATIONS ENGINEERS 
DAN E. FOSTER 


Engineering Placement 





Challenging opportunities in Outstanding high level positions for 
Manager advanced circuit design of engineers with telephone company 
carrier systems for telephone, experience in toll transmission 


telegraph and data transmission 


LENKURT Creation of new designs and PRODUCTION ENGINEERS 


adaptation of existing circuiis 


ELECTRIC COMPANY using vacuum tubes and transistors Responsible positions for those 


experienced on electronic circuits, 


SEE US at the WALDORF HOTEL instrumentation or carrier 
SAN CARLOS, March 18-21 during the 1.R.E. Convention! frequency apparatus 





CALIFORNIA 


build your future with LENKURT,.... . leader in telecommunications 











4 
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How to make the most 
of your engineering career 


ONE OF A SERIES 


SN 4 go where 
y/ engineers are free to do 
cred ti Ve Wwo rk One of the things that irks 


engineers most, surveys 
show, is getting burdened with dull, routine 
chores. This takes the fun out of 
engineering, and slows you down. 





You'll be ahead, therefore, if you select 
a company that helps you avoid this 
kind of career impediment. 


Take Boeing, for instance. Boeing frees 
engineers for creative assignments by 
hiring engineering aides and draftsmen 
to handle routine jobs. Boeing engineers 
concentrate on engineering. 


Another point: you'll find excitement 
aplenty at Boeing, working with men who 





are literally writing the book in the field 
of long-range jet-powered aircraft. 
You'll work on such projects as advanced 





civil and military jet airplanes, the 
supersonic BOMARC guided missile weapon 
system, and top-secret research programs. 


Bocing’s rapid, steady growth assures 
constant opportunities for advancement— 
and career stability. You'll enjoy a high 
starting salary, and benefits that include 
retirement plans and a company-paid 
graduate study program, There are long-range 
Boeing openings for engineers and scientists 


of ALL types, and for mathematicians 


and physicists. It'll pay you to look 
into these opportunities now! 


SSO E MN ls 


Aviation leadership since 1916 


Plan now to make the most of your engineering 
career. Fill out the coupon and mail it—today! 


JOHN C. SANDERS, Engineering Personnel 
Administrator Boeing Airplane Co., 
Dept. E.61, Seattle 24, Wash 


FRED B. WALLACE, Chief Personnel Engineer — 
Boeing Airplone Co., Dept. E-61, Wichita |, Kansas 


H. A. MILLIGAN, Supervisor, Engineering 
Personnel Boeing Airplane Co., Dept. E.61, 
230 New Haven Avenue, Melbourne, Florida 
Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing 


Name 


School (s) s Degree (s) 


Ataomard Address 


eA 
4 
Pe) Oe Zone State 
ea 
Telephone number 
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ESSO ENGINEERING NEEDS TWO 


ELECTRICAL ENGINEERS 


TO DO LONG RANGE PLANNING 


Among many opportunities for Electrical En 
gineers, Esso Engineering has two openings for 
men with a broad point of view, who are inter 
ested in 


(1) Long range planning for petroleum re 
finery power systems 


(2) Setting basic design criteria for both 
supply and distribution facilities 


(3) Selection of type of system and voltage 
levels for optimum economic re sults. 


Prefer men of high scholastic rating with two 
to seven years’ experience. Salary commensurate 
with experience 


If you are interested in growing with a leader 
in the petroleum industry, write today giving 
full details of education, experience, availability 
date and references. 


All inquiries will be considered promptly and 
held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 


{Chief Technical Subsidiary—Standard Oil Co. (N.J.)]} 
Esso Research Center 
Employee Relations—C 
P.O. Box 51 


Linden, N. J. 


THE HAPPIEST 
CALIFORNIA* ENGINEERS 
ARE AT HELIPOT 


besides being with a growth electronic com- 
pany in a new $2,000,000 pliant. . . they 
overlook the blue Pacific. Top salaries and 
benefits . . . sell your car and buy a boat 
E.E.’s, M.E.'s, Mfg., and Sales Engineers, 
write for Fact File 3. 


*We also have a nice 
plant in Mountainside 
N. J. overlooking the 
blue Atlantic. Our en- 


. neers ere are ver ewP 
oe Et a 


\\ Y) 


yea \.’ Beckman’ Helipot co 
“Peed «(Newport Beach 3, Calif a division of Beckman Instruments, Inc 











ELECTRICAL ENGINEERS 
(Ages 25-35) 


Desired for career opportunities with major integrated 
oil company operating in South America. Position vacan 
cies exist for graduate electrical engineers at levels 
requiring three to seven years experience with background 
in electrical power applications and/or refining electrical 
design. Salary, including bonus, $14,300-$16,900, depend 
ing on qualifications and experience. Liberal employee 
benefits and home vacations with travel expenses. Send 
complete resume of work experience and personal data 
Interviews will be arranged for qualified candidates. 
All replies confidential. 


Box 480 
Dept. U-75 
New York 19, N.Y. 











TEST DEVELOPMENT ENGINEER 
WORLD’S LARGEST TRANSFORMER TEST LAB 
ELECTRICAL ENGINEER 


To develop test equipment and measurement techniques for power 
transformers. Experience or trainiig in measurement of radio in- 
fluence, sound level, high voltage surge, low power factor losses, etc. 


Several positions available—recent graduates to senior test en 
gineers. Excellent opportunity to join a newly expanded activity with 
major electrical manufacturer 


Excellent employe benefits with guaranteed annual salary increases. 
Graduate study program available. Send resume to: 


WESTINGHOUSE ELECTRIC CORPORATION 
TRANSFORMER DIVISION, SHARON, PENNSYLVANIA 


Mr. P. L. Mayne, Employment Supervisor 




















WANTED—CHIEF ENGINEER 
to head up research and development in the Electronic 
Musical Instruments field for a nationally known, large 
midwestern corporation 


Sought is a man around 40, whose background is in 
mechanical design, sound amplification, and related 
acoustics. He must have the stature and executive ability 
to be able to step upward shortly, and assume direction 
of the corporation's entire research and development pro- 
gram, which is sizeable 


Compensation is open to negotiation, based on a man’s 
experience and capabilities. If interested, arrange to dis 
cuss this with us in confidence, and without obligation 
WESTON RICHARDSON & ASSOCIATES 
Consulting Management Engineers 
SIX EAST FORTY FIFTH STREET 
NEW YORK, N. Y MURRAY HILL 2-4936 
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Classified Advertising 
DESIGN AND DEVELOPMENT 


instrument 
had 


NOTE: Closing date for material to be set 
| 


the classified advertising column, as well 


cancellations for running ads, must be received 


| 
| 
| 
| 
| 


not later than the twenty-fifth of the second 


month preceding; |.e., November 25th for the 


January issue 


I 


t 


LECTRICAL ENGINEERS AND PHYSICISTS 
ne Incor ‘ higt 


APPLICATION AND SALES ENGINEER—INDUS 
TRIAL CONTRO! Nationally known manufacturer 


ndustrial power trol bes offers excellent oppor 
e, Newark 3, Ne 


INSTRUCTOR » ELECTRICAL ENGINEERING—t& 
teach undergraduate Electrical Eng ering courses. Aj 
quarter tea year wit rank and 
jualifications. Additional com 

hing ring > € juarter. Financial 

~ members wl indertake graduate 
airman, Department of Electrical Engi 
Fenm College, 1983 East 24th Street, Cleveland 


peerive 
15, Ohio. 


TEACHING POSITIONS 

tional permanent staff 

rical Engineering. Rank la nn 

qualifications. Will neider one i only a B.S« 

legree if he is willing to work for M.Sc. degree 

Chairman, Department of Electrical Engineering 
sity Nebraska, Lincoln 8, Nebraska 


Positions Wanted 


ELECTRICAL ENGINEER—M.Se. from Poland, edu 
in Britain, 8 years of insulation testing and re 


laborator HV and field experience, several 


NCINEER, ES.E.1 52 ingle age 2 years 
lectroni mfgrumentation ’ rdnance ee ment 
bree years military electronics, Registe professional 
engineer Dedre locatic outh «¢ S. Limited 
waver, Box 4. 


A.LE.E. TRANSACTIONS wanted to buy for cash back 
volumes and sete asiso other scientific and technical 
Journin- E. E. ASHLEY, 27 East 2iet Street, New 
Vesck 4, New York 
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eB 


a 
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THE 
APPLIED RESEARCH LABORATORY 
of the 
UNITED STATES STEEL CORPORATION 


MONROEVILLE, PENNSYLVANIA 
has challenging career opportunities for 


ELECTRICAL AND ELECTRONIC ENGINEERS 


Specific activities include: special circuit design, applications of in- 
dustrial television, automatic product inspection, servo-mechanisms, re- 
mote controls, magnetic memory techniques, electronic control systems, 
analog computers, logic designs, infrared and ultra-violet devices, flame 
and fuel controls, data reduction and handling. Work includes experi- 
mental and analytical studies, development of original designs, model 
building and testing, liaison with plant engineering and operating groups, 
and cooperative work with outside agencies and equipment manufacturers 
Salary will be based upon education and experience, with opportunities 
for advancement in research specialization or technical administration 
Ph.D., M.S., and B.S. levels are required. 


If this type of work appeals to you, think of these advantages: 


*Modern laboratory facilities with a campus atmosphere 


*Proximity to the city of Pittsburgh provides choice of 
urban or rural living 


*The opportunity to obtain advanced degrees at one of 
Pittsburgh's leading universities 


*The employment stability afforded by the world’s largest 
steel producer 


Phone collect, wire, or write 
Mr. O. E. Romig, Assistant Director, 


Applied Research Laboratory, United States Steel Corporation 
Monroeville, Pennsylvanie 
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THE 

BIG 
PICTURE 
iN 


ELECTRONICS 


A rocket to the moon within 10 years—to Mars in 
25! This is the prediction of experts in the new field 
of astronautics. 

Right or wrong, we can tell you this: Within months, 
the first man-made earth satellite will be Martin- 
launched, and we’re already “running some numbers” 
on the first moon vehicle. 

The direction is up—and out—and Martin is pio- 
neering the way. To the electronics engineer with 
vision, this means Ceiling Infinity. 

There are some challenging opportunities available. 
Contact J. J. Holley, Dept. EE-3, The Glenn L. Martin 
Company, Baltimore 3, Maryland. 


SR RS 55 TE 
44 24 FEW A Pa 
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ELECTRO- 
MAGNETICS 


GM 
INERTIAL GUIDANCE 


SYSTEM PROGRAM 
ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Flint 2, Mich. 
We seek one qualified, 
graduate engineer for 


COMPONENT DESIGN 
and DEVELOPMENT 


Desirable experience and background 
would be the design and development of 
magnetic amplifiers, pick offs and special 
motors. 

We are engaged in a Major, Perma- 
nent, Expansion Program and can offer 
the right man a top starting salary with 
virtually unlimited opportunity for ad- 
vancement. New plant facilities under way 
in suburban Milwaukee. 

AC has arranged a Master's Degree 
Program, available evenings, University 
of Wisconsin, Milwaukee. AND AC pays 
ALL tuition expenses! 

GM's Electronic Division's aggressive 
position in the field of manufacture and 
GM's long standing policy of decentrali- 
zation creates individual opportunity for 
every Engineer hired. 

Your family, too, will enjoy Milwau- 
kee. We have the cultural and shopping 
advantages of the big city in a community 
famous for its small town hospitality. Our 
housing is what you have always wanted— 
good, solid family living. 


To arrange personal, confidential in- 
terview in your locality send full facts 
about yourself today to , 


Mr. Cecil E. Dundeen 
Js. of Technical Employment 
Electronics Div. 
General Motors Corp. 


FLINT 2, MICHIGAN 
MILWAUKEE 2, WISCONSIN 
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Zenith has creative ...challenging...stimulating 
opportunities for you 


Zenith Radio Corporation has im- 
portant openings for electrical and 
mechanical engineers with a talent 
or interest in: Black and White and 
Color Television, AM/FM Receivers 
—Transistor Circuitry —Electro- 
Acoustics and Special Products — 
Hearing Aid Design and Circuitry. 
You will be associated with men of 
the highest technical competence 
work in a stimulating atmosphere in 
modern, air-conditioned, well-instru- 
mented laboratories. All service 
facilities are available including 
excellent electrical and mechanical 
model shops. 

Every engineer prefers to work 
on quality products with a manufac 
turer whose name is known every 
where for quality. Although cost 
consciousness is an important ingre 
dient of engineering at Zenith, all 
technical decisions are weighed first 
in terms of the excellence of the 
product 

A plan is available for the contin- 
uation of your schooling at a choice 
of top engineering institutions . 
you will receive all employee bene- 
fits including Group Insurance, Life 

se Hs t Insurance, Retirement Fund and 
ZENITH ROYAL “500” * ee met Profit Sharing 
TRANSISTOR POCKET RADIO ‘ 1 eet Apply in confidence to Mr. G, E. 
«++ @ truly advanced engineering 4 ee, Gustafson, Vice President —Engi- 
concept in transistor circuitry. This radio Ree neering. Please include your age, 
was rated best by a leading independent testing bee “i training and experience or school- 
laboratory. We have aiways believed that the ae ee ing. If you would like a copy of our 
public will pay for quality products. This set, as an cn ps 
example, enjoys sensational sales. The Royal ‘'500” 
was designed and developed by Zenith Engineers. 


annual report we will be happy to 
send one to you 
er 


ee al 


The Royalty of Radio, Television and High Fidelity 


\ / 
ZENITH 
RADIO CORPORATION 
—_— 6001 Dickens Avenue 
Chicago 39, Illinois 


ZENITH SPACE COMMAND TELEVISION ZENITH PORTABLE TELEVISION ZENITH HIGH FIDELITY AND Telephone 

The only thing new in Television is Another outstanding Zenith prod HEARING AIDS BErkshire 7-7500 

Zenith Remote TV Tuning. Ultrasonic uct line with outstanding engineer Rated tops in their respective fields 

“Silent Sound” performs al! tuning ing advances rated best by a lead rated tops in all performance 

functions from across the room without ing independent testing laboratory and consumer acceptance benefits (A LAL 

wires, batteries or radio waves. Space Zenith 14” and 17” Portable Tele because of outstanding Zenith de 

Command Television was designed and vision was designed and developed sign, Zenith exclusives, Zenith en 

developed by Zenith research by Zenith engineers gineering, Zenith research In every Zenith Product 
the quality goes in 


see us av THE TRE sHow MARCH 18-21. INTERVIEWS AT ROOSEVELT HOTEL. before the name goes on 
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To the engineer with a 


bent for research... 


The Garrett Corporation operates 
under the principle that the units 
and systems which we research, 
design and produce must be the 
best of their kind. 

That’s why we need forward- 
looking engineers. Stimulating 
assignments in the work you like 
best are only part of what we 
offer. We pay a premium for 
ability. You'll work with the 
finest research and laboratory 
facilities at your disposal...live 
in the most desirable areas in 
America — California, Arizona, 
the East Coast. 

All modern U.S. and many 


WHIRLING WET AIR with tornado 
speed, AiResearch water separator wrings 
it dry... makes sure no vapor enters aircraft 
cabin from the air conditioning system. 


foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration sys- 
tems, pneumatic valves and con- 
trols, temperature controls, cabin 
air compressors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computors 
and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of education 
and experience today to: Mr. 
G. D. Bradley 


SMS AES AT REE ERENT 
—=—=_————————— EE 


ENGINEER, EE or 
PHYSICS MAJOR 


ACOUSTICAL 
ENGINEER 
familiar with 

LOUDSPEAKER 

DESIGN AND 

APPLICATION 


for GENERAL ELECTRIC'S 
Radio Receiver Department 
in Utica, W. Y. 
Citizenship Not Required 


Our Engineering organization 
has a_ stimulating, creative 
opening for an EE or Physics 
graduate with 3 to 5 years ex- 
perience in acoustical design. 


Applicants with lesser 
experience will be 
considered. 


Rapid expansion makes this 
position particularly inviting 
to a man of ability, where ad- 
vancement and promotion are 
important factors. 


Ours is a consumer goods 
product—the outstanding line 
of G-E table and clock radios, 
transistor radios and _ por- 
tables. 


LOCATION: 


Utica is in the heart of the 
Mohawk Valley, near’ the 
famed Adirondack Forest Pre- 
serve, and is noted for its all- 
season recreation and sports 
facilities. 


Send your resume in confidence to 


Mr. R. P. Stitt 
RADIO RECEIVER DEPARTMENT 


GENERAL @® ELECTRIC 


966! S. SEPULVEDA BLVD., LOG ANGELES 46, CALIFORNIA 


869 Broad Street, Utica, N. Y. 
DIVISIONS: 
AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 
Ri tae RARER EEA! TE 


AIRBUPPLY + AIR CRUISERS ¢ AIRESEARCH AVIATION SERVICE 
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IBM GROWTH promoted these men 


PRODUCT DEVELOPMENT ENGINEER: Before his recent promotion, 
this man was a member of a small engineering “team” (two 
M.E.’s, an E.E. and a model maker) in IBM's Poughkeepsie 
plant. His specific project entailed the creation of the “ultimate 
package in printed circuitry.” His group “brainstormed” the 
project in continual sessions, putting the results in model form. 
Then the group would try to “tear the idea to shreds” in order 
to create something even better. 


Could you handle 


Jobs like these continually open up at IBM—due to 
rapid expansion. If you are an engineer or scientist — 
or have equivalent experience— you may be qualified 
for such a position. Innumerable opportunities exist in: 


© Computer systems planning ® Photo and magnetio device 
® Numerical analysis and momory 
programming ® Semi-conductor research, devel- 
@ Electronic circuit design and f t, and facturing 
packaging ® Manufacturing process control 
® Electrostatic phenomena © Computer systems testing 
© Real time systems engineermg © Test equipment design 





Economic experts rank the electronic computer with 
automation and nucleonics in growth potential. More 
than 10,000 electronic computers will be in operation 
by 1966. IBM sales have doubled, on the average, 
every five years since 1930. IBM engineering labora- 
tory personnel quintupled in the past five years. IBM 
spent $19,000,000 on research and new product 
development in 1956. Salaries are excellent; company- 
paid benefits set standards for industry today. Person- 
nel turnover at IBM is less than one-sixth the national 
average. 


DATA PROCESSING . ELECTRIC TYPEWRITERS 


Maron 1987 


PRODUCT CONTROL ENGINEER: Promoted recently, this man form- 
erly worked at IBM’s Poughkeepsie manufacturing facilities. 
His job was to design information systems to insure a smooth 
flow of work through the plant. “It takes creative engineering 
ability to design these systems,” he'll tell you, “and administra- 
tive ability to ‘sell’ a system to higher management and make 
it stick. If you possess this rare combination of abilities, this is 
the job for youl” 


their responsibilities? 


FOR THE FACTS about an engineering career with IBM, 
just write, outlining background and interests, to: 


R. A. Whitehorne 

Mgr. of Engineering Recruitment, Dept. 808 
International Business Machines Corporation 
590 Madison Avenue, New York 22, N. Y. 


Where would you like to work for IBM? 


IBM plants and laboratories 
are located in: 

Endicott, Kingston, New York 
City, Owego, Poughkeepsie, 
N. Y.; San Jose, Calif.; Wash- 
ington, D. C.; Greencastle, ind.; 
Lexington, Ky.; Rochester, 
Minn.; Sherman, Texas. Branch 
offices in 189 cities through- 
out the U.S.A. 





Be sure to visit the 
IBM booth at the 

1. 8. £. Show, 
March 18 through 21, 


MILITARY PRODUCTS 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 








TIME EQUIPMENT 
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VISIT 
HANNOVER 
THE 

GERMAN 
ELECTRICAL 
INDUSTRIES 
EXHIBITION 


The greatest market for investment 
ana consumer goods only at the 
Germar ~~ = Fair, Hannover 


April 26-May 7, 1957 


Information and catalogues from: 
German-Amerie-n Trade Promotion Office 
Selte 6900, Empire State Bidg., 350 
Fifth Avense, New York 1, WY ‘Telex 
fv 209 vie ACA Gerinex Tel, Wisconsin 
70727 


end Lentralvarband der Cleatretechaisahes 
tadusiciea, Fraattect(M, Aw Heveptbehabel PI 











ADVERTISERS 


Firestone Tire and Rubber Co., The 
Flint Steel Corp. 


G & W Electric Specia'ty Co. 

Gorrett Corp., The, AiResearch Division 
General Cable Corp. 

General Electric Co. 4th cover, 10A-11A, 81A, 104A, 
General Radio Co. ; 3 
Gibson Electric Co. 


Hathaway Instrument Co. 
Henrite Products Corp. 

Hevi Duty Electric Co. 

Holoohane Co., Inc. 

Hubbard and Co. 

Hughes Aircraft Co. 

Hughes Research and Development Laboratories 


industrial Notes 

18A, 20A, 386A, SOA, 56A, 75A, 78A, 82A, BBA, 9OA 
international Business Mach'nes Corp. 117A 
International Rectifier Covo. 87A 
1.T-E Circuit Breaker Co., Switchgear Division GIA 


Jack and Heintz, Ic. 76A 
Jet Propul<ion Laboratory, Caltech 109A 
Johns-Manville SA 


Kaiser Aluminum & Chemical Corp 


22A-23A 
Kearney Corp., James 5S8A 


Lapo Insulator Co., Inc. 61A 
Lenkurt Electric Co. 110A 


Magnetics, Inc. 32A, 9BA 
Martin Co., The Glen L. 1144 
Meaturements Corp. 24A 
Melpar, inc. 108A 
Motorola, Inc. 106A 


National Carbon Co. 12A 
Natiora! Cash Recister Co., The 99A 
Noticnal Electric Coil Co. 4A 
Natvar Corp. T3A 
Newnort News Shiobu'lding & Dry Dock Co. 12%4 
Non-Linear Svstems, Inc. T9A 
North American Aviation, Inc 66A 


Ohio Brass Co. 
Ohmite Marufacturing Co. 
Okonite Co., The 


44A 45A 
TSA 
2A, 48A 


Pennsylvania State University, The—Ordrance Research Lahbo- 

ratory 98A 
Persennel Service. Inc. 102A 
Potter & Brumfield 82A 
Professional Engineering Directory 105A 


Radio Corporation of America 
Radio Engineerina Products Limited 
Radio Receptor Co., Ine. 4\A 
Ramo-Wooldridge Corp., The TOA 
Raytheon Manufacturing Co. . 100A 
Republic Aviation TOVA 
Richardson ond Associates, Weston 

Rockbestos Products Corp. 

Rome Cable Corp. 


54A-S55A, 8*4, 
78A 


$ & C Electric Co. 

Sentia Corp. 

Savkes Tarvian, irc 

Simplex Wire end Cable Co 
So'a Electric Co. 

Sorae! Electric Co. 

Southern States Equipment Corp. 
Square D Co. 

Stackoole Carbon Co. 

Stoniard Electric Time Co., The 
Strombera-Carison Co. 

Syntron Co. 


Tektronix, Inc. 
Texas Instruments, ine, 
0. F. Tischbein 


United States Steei Corp 52A-53A, 


Westinghouse Electric Corp. 14A, 26A, 94A, 9BA, 101A, 107A, 

Weston Electrical Instrument Corp., A Subsidiary of Day- 
strom, ire. , 

Wiley and Sons, Ine., John 

Wolverine Tube 


Zenith Redie Corp. 


Please mention ELECTRICAL BNGINEERING when writing to advertisers 





Product Resolver 
Amplifying Unit 
(cover removed) 


Product Resolver 
Converter 
(cover removed) 


hem city emia. seen aan ais eal ae 


WESTON 


INSTRUMENTS 


— 


WESTON inouctronic’ 
PRODUCT RESOLVER 


— produces a direct current proportional to 
the product of two varying electrical signals 


® four-quvadrant operation 
precise ...0.1] per cent 
permanent calibration constant 
speed — 15 millisecond period 


especially suited to a-c/d-c measurements 


This Weston Product Resolver employs an electronically 
balanced electrodynamometer instrument mechanism to 
develop a product output signal from two input signals by 
torque multiplication. The Inductronic® balancing system 
provides precise and rapid response, and an exceptional 
order of response to displacement. The mechanism is unique 
to this purpose and stems from Weston’s long experience 
in the design and manufacture of precision dynamometer 
mechanisms. The complete story on the Model 1482 Induc- 
tronic Product Resolver can be obtained from your local 
representative or by writing Weston Electrical Instrument 
Corp., Newark 12, N. J., A subsidiary of Daystrom, Inc. 
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Maximum efficiency of 94.1% 


Reflects advanced practices at Newport News 


THE GRAPH shows performance of a 55,000 horse- 
power turbine, one of seven such units built by New- 
port News for the Clark Hill Power Plant (see photo)., 

Shape of the curve is typical ... not exceptional... 
for Newport News turbine performance. Regular, 
uniform, showing no-cut-off at full load, it indicates 
consistent delivery and stable operation. 

And especially, experience in design and model 
testing. 

At Newport News, turbine runners are continually 
being designed and redesigned for improvements in 


Engineers Desirable positions available at Newport 
News for Designers and Engineers in many categories 
Address inquiries to Employment Manager. 
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performance. And often upon receiving a contract for 
turbines, a model setting is built and complete tests 
made. So far, Newport News has filled turbine con- 
tracts with an aggregate rated output in excess of 
7,000,000 horsepower. 

Penstocks, spiral casings, valves, pumps, rack rakes 
and other essentials are also designed and built by 
Newport News. Our illustrated booklet, “WATER 
POWER EQUIPMENT,” will be sent to you upon 
request. 


Shipbuilding and Dry Dock Company 
Newport News, Virginia 
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In many applications the over-voltage output feature This is the new Type WSL VARIAC the small, 
of VARIACS is not required. When the output voltage compact standard Type W5, 900 va unit, modified 
of a VARIAC, operating on 60 cycles, need be varied with windings of larger wire, with a 0 to I1S-volt out- 
only from zero to a maximum equal to the line volt- put range and a power rating of /265 va! 
age, modifications of the standard VARIAC can in- At very slight increase in price you get an increase 
crease its power-handling capacity materially. of 365 va in capacity with the same exclusive advan- 

tages found in all VARIACS: Duratrak brush track 
construction excellent regulation perfectly 
smooth control low losses linear output voltage 

moderate temperature rise the most advanced 
mechanical design for long, efficient, trouble-free, low- 
maintenance life. 

Ihe physical size and all mounting dimensions of the 
new Type WSL are identical with those of Type WS 
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type WS5L — W 3HOLES 120° APART 


ential Dimensions Type W6L VARIAC 


Variac: a eatin an 
. $17.50 A 


‘“ ) | 1265 va rating, 8.5 amps. rated, 
\ “ y 11.0 amps. maximum 

Input Voltage 115 volts, 60 cycles No. of Turns on Winding 235 

| Load Rating (va) 1265 D-C Resistance of Winding (2) 0.926 
Output Voltage 0 to 115 Driving Torque (0z.-in.) 10-20 

i Rated Current (amp) 8.5 Replacement Brushes VB-2 75¢ 
Maximum Current (amp) 11.0 Net Weight (\bs.) 6% 
No-Load Loss at 60 c (w) 12 Code Word COTUG 
Dial Calibration 0-115* Price $17.50 


Angle of Rotation (deg.) $25 3all Bearing Surcharge $7.00 
(Add “BB” suffix to type number) 


275 Massachusetts Avenue, Cambridge 39, Mass.,.U.S.A. y 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 920 5 higan Ave. CHICAGO 5 














WE SELL DIRECT 
8055 13th St., Stlver Spring, Md. WASHINGTON, D. C 1150 { ton, Pa. PHILADELPHIA Prices are net, FOB Cambridg 
ot West Concor 


1000 N. Seward St. LOS ANGELES 38 1182 Los Altos Los Altos, Calif. SAN PRANCISCO 








IN ADDITION to the optional stored energy closing 
mechanism, General Electric Metal-clad Switchgear 


and Magne-blast breakers offer all the PLUS values of 


solenoid-operated equipment, such as Self-X insula 


tion, and easy maintenance, 
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ENERGY IS STORED in powerful spring 

a breaker, it is necessary to energize onl 

energy release coil with the control switch and 
the springs do the rest. The springs are re- 
charged by a fractional horsepower gear-motor 


in a few seconds 


A 90% cut in control power 
for Metal-Clad Switchgear 


A stored energy closing mechanism, latest of the engi 
neering and design developments which make General 
Electric your most modern metal-clad switchgear buy, 
now offers you a 90% reduction in control power 
requirement. Magne-blast circuit breakers with intet 
rupting ratings of 150 MVA or over are optionally 


available with this mechanism. 


Here’s what this feature can do for you: 


1. Eliminates requirement for 125 volt or 250 volt 


metal-clad operating battery. 
2. Simplifies control power distribution system. 
3. No high current voltage drop problems. 


4. Permits simultaneous closing of any number of 


breakers without the high current problem. 


5. Omission of AC closing rectifier eliminates associ 
g 


ated maintenance and operating problems. 


6. Built-in feature provides for safer, faster, manual 


emergency closing in event of loss of control power. 


For additional information on this optional feature, 
write to Section 511-25, General Electric Company, 


Schenectady 5, New York. 


Progress /s Our Most Important Product 
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